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A NEW FACTOR IN EVOLUTION. 
By J. Mark BaLpwin. 


In several recent publications I have developed, from differ- 
ent points of view, some considerations which tend to bring 
out a certain influence at work in organic evolution which I 
venture to call “a new factor.” I give below a list of refer- 
ences' to these publications and shall refer to them by number 
as this paper proceeds. The object of the present paper is to 
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gather into one sketch an outline of the view of the process of 
development which these different publications have hinged 
upon. 

The problems involved in a theory of organic development 
may be gathered up under three great heads: Ontogeny, Phy- 
logeny, Heredity. The general consideration, the “ factor” 
which I propose to bring out, is operative in the first instance, 
in the field of Ontogeny; I shall consequently speak first of the 
problem of Ontogeny, then of that of Phylogeny, in so far as 
the topic dealt with makes it necessary, then of that of Her- 
edity, under the same limitation, and finally, give some defi- 
nitions and conclusions. 


I. 


Ontogeny : “ Organic Selection” (see ref. 2, chap. vii).—The 
series of facts which investigation in this field has to deal with 
are those of the individual creature’s development; and two 
sorts of facts may be distinguished from the point of view of 
the functions which an organism performs in the course of his life 
history. There is, in the first place, the development of his 
heredity impulse, the unfolding of his heredity in the forms 
and functions which characterize his kind, together with the 
congenital variations which characterize the particular indi- 
ual—the phylogenetic variations, which are constitutional to 
him ; and there is, in the second place, the series of functions, 
acts, ete., which he learns to do himself in the course of his life. 
All of these latter, the special modifications which an organism 
undergoes during its ontogeny, thrown together, have been called 
“acquired characters,” and we may use that expression or 
adopt one recently suggested by Osborn,? “ ontogenic varia- 
tions” (except that I should prefer the form “ ontogenetic 
variations ”), if the word variations seems appropriate at all. 


? Reported in Science, April 3rd.; also used by him before N. Y. Acad. of Sci., 
April 13th. There is some confusion between the two terminations “genic” and 
‘‘genetic.”” I think the proper distinction is that which reserves the former, 
‘‘genic,” for application in cases in which the word to which itis affixed qualifies 
a term used actively, while the other, “genetic” conveys similarly a passwe sig- 
nification ; thus agencies, causes, influences, ete., and “ontogenic phylogenic, 
while effects, consequences, etc, and “ ontogenetic, phylogenetic, ete.’’ 


ete.,” 
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Assuming that there are such new or modified functions, in 
the first instance, and such “ acquired characters,” arising by 
the law of “ use and disuse ” from these new functions, our far- 
ther question is about them. And the question is this: How 
does an organism come to be modified during its life history ? 

In answer to this question we find that there are three dif- 
ferent sorts of ontogenic agencies which should be distin- 
guished—each of which works to produce ontogenetic modifi- 
cations, adaptations, or variations. These are: first, the physi- 
eal agencies and influences in the environment which work 
upon the organism to produce modifications of its form and 
functions. They include all chemical agents, strains, con- 
tacts, hindrances to growth, temperature changes, ete. As far 
as these forces work changes in the organism, the changes 
may be considered largely “ fortuitous” or accidental. Con- 
sidering the forces which produce them I propose to call them 
‘ physico-genetic.” Spencer’s theory of ontogenetic develop- 
ment rests largely upon the occurrence of lucky movements 
brought out by such accidental influences. Second, there is a 
class of modifications which arise from the spontaneous activ- 
ities of the organism itself in the carrying out of its normal 
congenital functions. These variations and adaptations are 
seen in a remarkable way in plants, in unicellular creatures, 
in very young children. There seems to be a readiness and 
capacity on the part of the organism to “rise to the occasion,” 
as it were, and make gain out of the circumstances of its life. 
The facts have been put in evidence (for plants) by Henslow, 
Pfeffer, Sachs; (for ln cg by Binet, Bunge; (in 
human pathology) by Bernheim, Janet; (in children) by 
Baldwin (ref. 2, chap. vi.) (See citations in ref. 2, chap. ix, and 
in Orr, Theory of Development, chap. iv). These changes I pro- 
pose to call “ neuro-genetic,” laying emphasis on what is called 
by Romanes, Morgan and others, the “ selective property ” of the 
nervous system, and of life generally. Third, there is the 
great series of adaptations secured by conscious agency, which 
we may throw together as “ psycho-genetic.” The processes 
involved here are all classed broadly under the term “ in- 
telligent,” i. e., imitation, gregarious influences, maternal in- 
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struction, the lessons of pleasure and pain, and of experience 
generally, and reasoning from means to ends, ete. 
We reach, therefore, the following scheme : 


Ontogenetic Modifications. Ontogenic Agencies. 
1. Physico-genetic........... 1. Mechanical. 
2. Neuro-genetic............ 2. Nervous. 
3. Psycho-genetic. .......... 3. Intelligent. 
Imitation. 
Pleasure and pain. 
Reasoning. 


Now it is evident that there are two very distinct questions 
which come up as soon as we admit modifications of function 
and of structure in ontogenetic development : first, there is the 
question as to how these modifications can come to be adap- 
tive in the life of the individual creature. Or in other words: 
What is the method of the individual’s growth and adapta- 
tion as shown in the well known law of “use and disuse?” 
Looked at functionally, we see that the organism manages 
somehow to accommodate itself to conditions which are favor- 
able, to repeat movements which are adaptive, and so to grow 
by the principle of use. This involves some sort of selection, 
from the actual ontogenetic variations, of certain ones—certain 
functions, ete. Certain other possible and actual functions and 
structures decay from disuse. Whatever the method of doing 
this may be, we may simply, at this point, claim the law of 
use and disuse, as applicable in ontogenetic development, and 
apply the phrase, “ Organic Selection,” to the organism’s be- 
havior in acquiring new modes or modifications of adaptive 
function with its influence of structure. The question of the 
method of “ Organic Selection ” is taken up below (IV); here, 
I may repeat, we simply assume what every one admits in 
some form, that such adaptations of function— accommoda- 
tions” the psychologist calls them, the processes of learning 
new movements, ete.—do occur. We then reach another ques- 
tien, second ; what place these adaptations have in the gen- 
eral theory of development. 

Ejfects of Organic Sclection—First, we may note the results 
of this principle in the creature’s own private life. 
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1. By securing adaptations, accommodations, in special circum- 
stances the creature is kept alive (ref. 2, 1st ed., pp. 172 ff.). This 
is true in all the three spheres of ontogenetic variation distin- 
guished in the table above. The creatures which can stand 
the “storm and stress” of the physical influences of the environ- 
ment, and of the changes which occur in the environment, by 
undergoing modifications of their congenital functions or of the 
structures which they get congenitally—these creatures will live ; 
while those which cannot, will not. In the sphere of neurogen- 
etic variations we find a superb series of adaptations by 
lower as well as higher organisms during the course of onto- 
genetic development (ref. 2, chap. ix). And in the highest 
sphere, that of intelligence (including the phenomena of con- 
sciousness of all kinds, experience of pleasure and pain, imita- 
tion, ete.), we find individual accommodations on the tremen- 
dous scale which culminates in the skilful performances of 
human volition, invention, etc. The progress of the child in 
all the learning processes which lead him on to be a man, just 
illustrates this higher form of ontogenetic adaptation (ref. 2, 
chap. x—xiil). 

All these instances are associated in the higher organisms, 
and all of them unite to keep the creature alive. 

2. By this means those congenital or phylogenetic variations 
are kept in existence, which lend themselves to intelligent, imitative, 
adaptive, and mechanical modification during the lifetime of the 
creatures which have them. Other congenital variations are not 
thus kept in existence. So there arises a more or less wide- 
spread series of determinate variations in cach generation’s onto- 
genesis (ref. 3, 4, 

3“ Tt is necessary to consider further how certain reactions of one single organ- 
ism can be selected so as to adapt the organism better and give it a life history. 
Let us at the outset call this process *‘ Organic Selection”? in contrast with the 
Natural Selection of whole organisms. . . . If this (natural selection) worked 


alone, every change in the environment would weed out all life except those or- 
ganisms, which by accidental variation reacted already in the way demanded by 


the changed conditions—in every case new organisms showing variations, not, in 
any case, new elements of life-history in the old organisms. In order to the latter 
we would have to conceive . . . some modification of the old reactions in an or- 
ganism through the influence of new conditions. . . . Weare, accordingly, 
left to the view that the new stimulations brought by changes in the environment 


446 The American Naturalist. [June, 


The further applications of the principle lead us over into 
the field of our second question, i. e., phylogeny. 


II. 


Phylogeny : Physical Heredity—The question of phylogen- 
etic development considered apart, in so far as may be, from 
that of heredity, is the question as to what the factors really 
are which show themselves in evolutionary progress from gen- 
eration to generation. The most important series of facts re- 
cently brought to light are those which show what is called 
“determinate variation” from one generation to another. 
This has been insisted on by the paleontologists. Of the two 
current theories of heredity, only one, Neo-Lamarkism—by 
means of its principle of the inheritance of acquired charac- 
ters—has been able to account for this fact of determinate 
phylogenetic change. Weismann admits the inadequacy of 
the principle of natural selection, as operative on rival organ- 
isms, to explain variations when they are wanted or, as he 
puts it, “the right variations in the right place” (Monist, 
Jan., 96). 

I have argued, however, in detail that the assumption of 
determinate variations of function in ontogenesis, under the 
principle of neurogenetic and psychogenetic adaptation, does 
away with the need of appealing to the Lamarkian factor. 
In the case i. g., of instincts, “if we do not assume conscious- 
ness, then natural selection is inadequate; but if we do assume 
consciousness, then the inheritance of acquired characters is 
unnecessary ” (ref. 5). 

“ The intelligence which is appealed to, to take the place of 
instinct and to give rise to it, uses just these partial variations 
which tend in the direction of the instinct ; so the intelligence 
supplements such partial co-ordinations, makes them func- 
tional, and so keeps the creature alive. In the phrase of Prof. 
themselves modify the reactions of an organism. . . . The facts show that 


individual organisms do acquire new adaptations in their lifetime, and that is our 
first problem. If in solving it we find a principle which may also serve as a prin- 


ciple of race-development, then we may possibly use it against the ‘all sufficiency 
of natural selection’ or in its support’’ (ref. 2, 1st. ed., pp. 175-6.) 


1896.] A New Factor in Evolution. 447 


Lloyd Morgan, this prevents the ‘ incidence of natural selec- 
tion.’ So the supposition that intelligence is operative turns 
out to be just the supposition which makes use-inheritance 
unnecessary. Thus kept alive, the species has all the time 
necessary to perfect the variations required by a complete in- 
stinct. And when we bear in mind that the variation re- 
quired is not on the muscular side to any great extent, but in 
the central brain connections, and is a slight variation for 
functional purposes at the best, the hypothesis of use-inherit- 
ance becomes not only unnecessary, but to my mind quite 
superfluous” (ref. 4, p. 439). And for adaptations generally, 
“the most plastic individuals will be preserved to do the 
advantageous things for which their variations show them 
to be the most fit, and the next generation will show an 
emphasis of just this direction in its variations” (ref. 3, p. 
221). 

We get, therefore, from Organic Selection, certain results in 
the sphere of phylogeny : 

1. This principle secures by survival certain lines of determinate 
phylogenetic variation in the directions of the determinate ontogen- 
etic adaptations of the earlier generation. The variations which 
were utilized for ontogenetic adaptation in the earlier genera- 
tion, being thus kept in existence, are utilized more widely 
in the subsequent generation (ref. 3, 4). “ Congenital varia- 
tions, on the one hand, are kept alive and made effective by 
their use for adaptations in the life of the individual ; and, on 
the other hand, adaptations become congenital by further 
progress and refinement of variation in the same lines of func- 
tion as those which their acquisition by the individual called 
into play. But thereis no need in either case to assume the 
Lamarkian factor” (ref. 3). And in cases of conscious adap- 
tation: “ We reach a point of view which gives to organie evo- 
lution a sort of intelligent direction after all; for of all the 
yariations tending in the direction of an adaptation, but inad- 
equate to its complete performance, only those will be supple- 
mented and kept alive which the intelligence ratifies and uses. The 
principle of ‘selective value’ applies to the others or to some of 
them. So natural selection kills off the others; and the future 
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development at each stage of a species’ development must be in the 
directions thus ratified by intelligence. So also with imitation. 
Only those imitative actions of a creature which are useful to 
him will survive in the species, for in so far as he imitates 
actions which are injurious he will aid natural selection in 
killing himself off. So intelligence, and the imitation which 
copies it, will set the direction of the development of the com- 
plex instincts even on the Neo-Darwinian theory ; and in this 
sense we may say that consciousness is a ‘ factor’ ” (ref. 4). 

2. The mean of phylogenetic variation being thus made more de- 
terminate, further phylogenetic variations follow about this mean, 
and these variations are again utilized by Organic Selection for on- 
togenetic adaptation. So there is continual phylogenetic prog- 
ress in the directions set by ontogenetic adaptation (ref. 3, 4, 
5). “The intelligence supplements slight co-adaptations and 
so gives them selective value; but it does not keep them from 
getting farther selective value as instincts, reflexes, etc., by far- 
ther variation ” (ref. 5). “The imitative function, by using 
muscular co-ordinations, supplements them, secures adapta- 
tions, keeps the creature alive, prevents the ‘incidence of 
natural selection,’ and so gives the species all the time necessary 
to get the variations required for the full instinctive perform- 
ance of the function ” (ref. 4). But, “ Conscious imitation, while 
it prevents the incidence of natural selection, as has been seen, 
and so keeps alive the creatures which have no instincts for the 
performance of the actions required, nevertheless does not sub- 
serve the utilities which the special instincts do, nor prevent 
them from having the selective value of which Romanes 
speaks. Accordingly, on the more general definition of intel- 
ligence, which includes in it all conscious imitation, use of 
maternal instruction, and that sort of thing—no less than on 
the more special definition—we still find the principal of nat- 
ural selection operative ” (ref. 5). , 

3. This completely disposes of the Lamarkian factor as far as 
two lines of evidence for it are concerned. First, the evidence 
drawn from function, “use and disuse,” is discredited ; since 
by “organic selection,” the reappearance, in subsequent 
generations, of the variations first secured in ontogenesis is ac- 
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counted for without the inheritance of acquired characters. 
So also the evidence drawn from paleontology which cites 
progressive variations resting on functional use and disuse. 
Second, the evidence drawn from the facts of “ determinate 
variations ;” since by this principle we have the preservation 
of such variations in phylogeny without the inheritance of ac- 
quired characters. 

4. But this is not Preformism in the old sense; since the adpa- 
tations made in ontogenetic development which “set” the direc- 
tion of evolution are novelties of function in whole or part 
(although they utilize congenital variations of structure). 
And it is only by the exercise of these novel functions that the 
creatures are kept alive to propagate and thus produce further 
variations of structure which may in time make the whole 
function, with its adequate structure, congenital. Romanes’ 
argument from “ partial co-adaptations ” and “ selective value,” 
seem to hold in the case of reflex and instinctive functions (ref. 
4, 5), as against the old preformist or Weismannist view, al- 
though the operation of Organic Selection, as now explained, 
renders them ineffective when urged in support of Lamark- 
ism. ‘ We may imagine creatures, whose hands were used 
for holding only with the thumb and fingers on the same side 
of the object held, to have first discovered, under stress of cir- 
cumstances and with variations which permitted the further 
adaptation, how to make use of the thumb for grasping op- 
posite to the fingers, as we now do. Then let us suppose that 
this proved of such utility that ali the young that did not do 
it were killed off; the next generation following would be 
plastic, intelligent, or imitative, enough to do it also. They 
would use the same co-ordinations and prevent natural selec- 
tion getting its operation on them; and _ so instinctive 
‘thumb-grasping’ might be waited for indefinitely by the 
species and then be got as an instinct altogether apart from 
use-inheritance ” (ref. 4). “I have cited ‘ thumb-grasping’ be- 
cause we can see in the child the anticipation, by intelligence 
and imitation, of the use of the thumb for the adaptation 
which the Simian probably gets entirely by instinct, and 
which I think an isolated and weak-minded child, say, would 
also come to do by instinct’ ” (ref. 4). 
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5. It seems to me also—though I hardly dare venture into a 
field belonging so strictly to the technical biologist—that 
this principle might not only explain many cases of widespread 
‘determinate variations” appearing suddenly, let us say, in fossil 
deposits, but the fact that variations seem often to be “ discon- 
tinuous.” Suppose, for example, certain animals, varying, 
in respect to a certain quality, from a to n about a mean 
v. The mean x would be the case most likely to be preserved 
in fossil form (seeing that there are vastly more of them). 
Now suppose a sweeping change in the environment, in such 
a way that only the variations lying near the extreme » 
can accommodate to it and live to reproduce. The next 
generation would then show variations about the mean »n. 
And the chances of fossils from this generation, and the subse- 
quent ones, would be of creatures approximating n. Here 
would be a great discontinuity in the chain and also a wide- 
spread prevalence of these variations in a set direction. This 
seems especially evident when we consider that the paleontol- 
ogist does not deal with successive generations, but with 
widely remote periods, and the smallest lapse of time which he 
can take cognizance of is long enough to give the new mean 
of variation, n, a lot of generations in which to multiply and 
deposit its representative fossils. Of course, this would be 
only the action of natural selection upon “ preformed ” varia- 
tions in those cases which did not involve positive changes, in 
structure and function, acquired in ontogencsis ; but in so far as 
such ontogenetic adaptations were actually there, the extent 
of difference of the nm mean from the x mean would be greater, 
and hence the resources of explanation, both of the sudden 
prevalence of the new type and of its discontinuity from the 
earlier, would be much increased. This additional resource, 
then, is due to the “ Organic Selection ” factor. 

We seem to be able also to utilize all the evidence usually 
cited for the functional origin of specific characters and group- 
ings of characters. So far as the Lamarkians have a strong 
case here, it remains as strong if Organic Selection be substi- 
tuted for the “inheritance of acquired characters.” This is 


especially true where intelligent and imitative adaptations are 
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involved, as in the case of instinct. This “may give the 
reason, e. g., that instincts are so often coterminous with the 
limits of species. Similar structures find the similar uses for 
their intelligence, and they also find the same imitative 
actions to be to their advantage. So the interaction of these 
conscious factors with natural selection brings it about that 
the structural definition which represents species, and the 
functional definition which represents instinct, largely keep to 
the same lines” (ref. 5). 

6. It seems proper, therefore, to call the influence of Organic 
Selection “a new factor;” for it gives a method of deriving 
the determinate gains of phylogeny from the adaptations of 
ontogeny without holding to either of the two current theories. 
The ontogenetic adaptations are really new, not performed ; and they 
are really reproduced in succeeding generations, although not physi- 
cally inherited. 

(To be continued.) 


THE PATH OF THE WATER CURRENT IN CUCUM- 
BER PLANTS. 


By Erwin F. 


(Continued from page 378). 


2. Upwarp MoveMENT OF ONE PER Cent. EosINE WATER 
THrRouGH CuT STEMS PLUGGED WITH GELATINE. 


In all of these experiments a somewhat stiff gelatine was 
used (15 per cent.) to secure a relatively high melting point 
(about 27° C.) and this was tinged with India ink, so that the 
location of the gelatine plugs inside of the vessels could be 
determined accurately on cross section. Both substances 
being as far as has been determined inert to the plant, it is 
not likely that they could have in any way injured the carry- 
ing capacity of the walls of the vessels.’ 


"Recently Dixon and Joly (Annals of Botany, Sept., 1895, p. 403) have raised 
some objections to this view, but it cannot be said that they have fully established 


their case. 
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(No. 5). A much branched large vine, bearing many 
leaves, at least 60, the breadth of the best ones being 17 cm. 
The distance from the cut stem to the extremity of the longest 
shoot measured 218 centimeters. March 20, 1:52 p.m. The 
basal part of the stem was plunged into gelatine at 45° C., 
severed smoothly and left 40 minutes, the temperature of the 
gelatine when the cut stem was removed being 34°C. At 
1:30 p.m. the dry bulb registered 18° C, and the wet bulb 
16.5° C., and transpiration during the afternoon was probably 
not very active. On removing the cut stem from the melted 
gelatine, it was immediately plunged into water at 16° C., and 
kept there 10 minutes, i. e., until the gelatine was congealed. 
At 2:38 p.m. the stem was shortened about 3 millimeters and 
plunged into 1 percent eosine water at a temperature of 16° C. 
A careful examination of the 3 millimeter segment showed 
that by far the larger number of the vessels of the stem 
(nearly all) were full of the black gelatine, but for unknown 
reasons, some of the spirals and a very few of the larger pitted 
vessels were not filled. 4:10 p.m. No trace of color in the 
veins of any of the leaves. 4:50 p.m. Not a trace of color in 
any of the leaves. The stem has now been in the eosine 
water 2 hours and 12 minutes. March 21, 11:30a.m. The 
house is dryer than yesterday, and the demand on the plant 
for water is enormous. The foliage is shriveled or flabby, in- 
cluding the petioles,and hangs down, but not a trace of eosine 
is to be seen anywhere in any of the leaves, although the 
lowest leaf is within 24 centimeters of the cut end. There 
has also been no perceptible lowering of the level of the 
eosine water in which the stem rests. The sun shines hot 
through the glass, the temperature in the shade on a level 
with the bench being 24° C., while in the sun, four inches 
above, it is 29° C. 12:20 p.m. No trace of eosine. visible ex- 
ternally in any part of stem or leaves, although it is nearly 
22 hours since the stem was plunged into the stain. The stem 
was now removed and cut for examination with the following 
results: 2 em. up.—There is a trifling stain. Nearly all of 
the vessels are full of gelatine,and in some of the bundles 
the stain shows only in those spirals which did not fill. 4 em. 
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up.—Most of the vessels are full of gelatine. 8 em. up.——About 
one-third of the vessels are full. 12 em. up—No gelatine in 
the vessels. Three of the nine bundles show no trace of 
stain. There is no fluid in the lumen of any of the vessels of 
the other 6 bundles, but the walls of the vessels and connect- 
ing tissues are partially stained in 4 bundles, and entirely in 
2.50 cm. up, i. e., above several nodes.—The walls of a part of 
the vessels of each bundle are tinged with the stain, but less 
strongly than at 12 centimeters. The lignified parts of all of 
the spiral vessels show the stain, but part of the pitted vessels 
are free from stain, and all of the phloem, fundamental tissue, 
collenchyma and sclerenchyma. It would seem as if the 
spirals brought up the stain (the almost inappreciable quantity 
which passed by the gelatine plugs), and that from these it 
diffused out into the rest of the xylem. When the walls of 
the pitted vessels were stained, those of the connecting tra- 
cheids were also stained. 50 cm.up.—The red color is restricted 
to 4 inner and 2 outer bundles. In one of the two outer bundles 
and in all of the inner ones, the stain is confined to the region 
of the spirals and is barely visible in these. Longitudinal 
and oblique cuts also show in a striking way the restriction of 
the stain tothe spirals. 60cm. up.—Barest trace of stain in 
3 bundles. 65 em. up.—Only slightest trace of stain, restricted 
to the spirals of 2 bundles. 70 em. up.—No trace of stain. 
S0 em. up.—No trace of color. Two branches were given off 
just under the 50 em. cut: In the lower there was a trace of 
stain in two bundles at 5 cm. from the main stem; in the 
the other there was no trace of the stain, 2 em. or 5 em. out. 

Here there was every opportunity for water to pass through 
the walls of the vessels, the osmotic pull probably amounting 
to a pressure of several atmospheres, but there is no conclu- 
sive evidence that even a single drop passed up in this way. 
The very slight amount of eosine which passed up the stem 
may have gone through the walls of the vessels in obedience 
to the law of surface tension or may have passed through the 
lumina, owing to the incomplete plugging of some of the ves- 
sels, those which showed no gelatine being probably plugged 
by air and inoperative. 
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(No. 15). An old, much branched vine which has borne 
fruit and is nearly past profitable culture. The principal 
stem is 200 centimetres long (measured from the cut near the 
earth); the longest branch is 105 cm.; the next longest is 65 
cm. The vine has lost much of its foliage but bears about 60 
medium sized leaves (10 to 15 em. broad) and as many more 
smaller ones, mostly from short, lateral branches, so that the 
transpiration on a sunny, windy day, like this, must be very 
considerable. March 22, 2:05 p.m. The base of the vine, 
which had previously been dug up carefully by the roots, and 
put at once into water, was cut 30 cm. above the roots under 
gelatine at a temperature of 40° C. 2:30 p.m. Many of the 
leaves have begun to wilt, showing that the transpiration and 
negative pressure must be very great. The stem was now 
shortened under the gelatine one centimeter and the segment 
examined. Most of the vessels were full of gelatine but not 
all. ‘A dozen or so of the pitted vessels were empty and more 
than that many spirals. The vessels of some bundles ap- 
peared to be completely full including the spirals. 2:40 p. m. 
The foliage now shows a decided droop. Stem cut again 
under the still fluid gelatine 4cm. up. Fully one-third of the 
pitted vessels are free from gelatine (contain air), but most of 
the spirals seem to be full. The torn central stem cavity is 
also full of gelatine and was in those examined yesterday. 
3:30 p.m. Marked droop of all the foliage. Stem removed 
quickly from the gelatine which has been kept at 40° C. and 
plunged into water at 19° C. 3:50 p.m. Stem shortened 
slightly and put at once into 1 per cent eosine water cooled 
down to 14° C. An examination of the segment just removed 
shows that nearly all of the vessels are full of the solidified 
gelatine, but not a//. 4:10 p.m. No trace of stain in any of 
the leaves, although those nearest the cut are only 15 centi- 
meters up. 5:00 p.m. The vine is drooping and needs water 
badly, but can get none either through the walls of the vessels 
or through the gelatine plugs. An hour and ten minutes has 
passed since the stem was plunged into the eosine and yet 
there is not a trace of stain in any leaf, although the eosine 
water would have gone to the end of the vine and been dis- 
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tinctly visible in the veins of every leaf in 15 minutes but for 
the gelatine plugs, as we have seen from the preceding experi- 
ments. March 23,11:00 a.m. ‘Two-thirds of all the foliage 
of this vine is now dry-shriveled, and the remainder is very 
flabby, but there is not a trace of eosine visible in any of the 
leaves, not even in those which are near the cut end and still 
living. Sun shining, hot, some wind outside. Tempera- 
ture in the shade, 6 inches above the bench, 27° C.; in sun, 
30° C.; dry bulb, 26.5° C.; wet bulb, 22°C. Active transpir- 
ation. 1:45 p. m. Nine-tenths of the foliage is crisp-dry. 
No trace of color in any part of the stem or foliage. The stem 
was now removed from the fluid and cut for examination with 
the following results: One-half centimeter up.—RMost of the 
pitted vessels were full of the black gelatine, one showed a rim 
of gelatine with a central air bubble. Spirals mostly not full. 
Diffuse stain in the parenchyma. The stain has passed 
through the gelatine itself in many instances (owing perhaps 
to its liquefaction on a.m. of March 23, when a beaker of 
water, in which the eosine bottle rested, beeame lukewarm and 
a beaker of gelatine on the bench near by became fluid). Six 
em. up.—Comparatively few pitted vessels have gelatine in 
them ; some of these are full, others have only a rim of gela- 
tine around a succession of air bubbles. Eight em. up—The 
torn central stem cavity, which is still visible, contains no 
gelatine. A few pitted vessels contain gelatine mostly as rims 
around the walls, air being in the center. Ten cm. up.—No 
gelatine. Stain very feeble, diffused somewhat into the par- 
enchyma. About } of the pitted vessels unstained ; color re- 
stricted to the spiral vessels in one bundle. Twenty em. up.— 
No gelatine. Stain slight, not entirely restricted to the bun- 
dles but diffused out into the parenchyma on one side of the 
stem. Forty-three cm. up.—Slight traces of stain in 7 bun- 
dles, restricted to the spirals in 4; in two other bundles, only 
the outer angle of the xylem wedge is stained, on one side 
or the other, 7. e., those vessels which frequently fill with bac- 
teria in advance of the rest of the pitted vessels, when the 
plant suffers from cucumber wilt. Seventy-five cm. up.—Stain 
restricted to six bundles, and very slight; confined to the 
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spirals in three bundles and almost so in a fourth. Several 
nodes have been cut. The stain is deepest in these parts of 
the stem and more widespread in the walls of the pitted ves- 
sels. Ninety cm. up.—There is still a trace of stain in three 
bundles; in one it is restricted to the walls of the spiral ves- 
sels, in the other two it does not occur in the spirals but on 
one side of the xylem, midway out in one, and in the outer 
angle of the other. Some of the branches were also examined. 
The branch 65 cm. long, separated from the parent shoot only 
ten centimeters above the cut surface. At 20 cm. from its 
junction with the main shoot, 7 bundles showed a trace of 
stain in the xylem part; in two of these the stain was re- 
stricted to the spirals, and in the other five it seemed to have 
diffused outward from the spirals into the neighboring pitted 
vessels. Twenty-three cm. up.—Only slightest trace of stain, 
restricted to the spirals of one bundle. Twenty-five em. up.— 
Not a trace of stain. Thé branch 105 em. long, separated from 
the parent shoot 41 centimeters above the cut surface. It was 
first cut at the junction with the main stem. Here the stain 
was to be seen in 7 bundles, but very slight and almost wholly 
restricted to the spiral vessels. Thirty em. from the junction, 
i.e., past several nodes.—Stain in xylem of all of the nine 
bundles; restricted to the spirals in 6, diffused in 3. This cut 
was made just above anode. The stain appears to be more 
restricted to the spirals in the internodes than in the nodes. 
Vessels empty. Sixty em. up.—Only the slightest trace of 
stain in one bundle, so slight as to be readily overlooked. 
Sixty-five em. up.—Color still present but so slight that no 
one would recognize it unless informed that stain had passed 
through the stem. Seventy cm. up.—All trace of the stain has 
disappeared. 

It will be remembered that this vine was in the 1 per cent 
eosine water nearly 24 hours, during which time there was no 
perceptible lowering of the liquid, consequently all of the in- 
ternal stain is readily accounted for, especially when we re- 
member the powerful tinctive character of eosine, by the few 
drops of stain which managed to get past the gelatine plugs. 
We are warranted, therefore, in concluding that not a drop 
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passed up through the walls of the vessels, or if this be too 
strong a statement we are at least safe in saying that not 
enough passed up the walls to serve even most inadequately, 
the transpiration purposes of a single leaf, and this, perhaps, is 
the better forms in which to leave the statement. Neither can 
it be said, by way of objection that the eosine behaved differ- 
ently from ordinary water for we have already seen that 1 per 
cent eosine water passes up unplugged stems readily, even for 
days and long after the stem is dead. In this case, judging 
from the state of the atmosphere, the temperature, and the 
amount of transpiring surface, (approximately 1,500 sq. em.) 
at least 25 and probably 50 cubic centimeters would have 
been taken up by the plant in the first 24 hours but for 
the gelatine plugs. No explanation is open, therefore, except 
that the transpiration water passes up through the lumen 
of the vessels in the stem of the cucumber, and presum- 
ably in all other stems of similar structure, unless we as- 
sume that the gelatine passed into the walls of the vessels 
and destroyed their conductive power, and no one has proved 
this to be possible or even set forth facts rendering it prob- 
able. Considering the fact that the walls of the vessels 
in most plants are solid lignified structures and that the ves- 
sels are long open tubes, comparable to water pipes and in 
many plants probably continuous through the whole length 
of the stem, it would seem strange that this other view, viz. 
that the water passes upward through the wall itself and not 
through the lumen of the tube, should have ever gained 
credence,.did we not know how often, even in science, the 
weight of a great name carries everything before it. 
(To be Continued.) 
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EXTENSIVE MIGRATION IN BIRDS AS A CHECK 
UPON THE PRODUCTION OF GEOGRAPHICAL 
VARIETIES. 


By H. Montcomery, JR. 


Two problems have of late years received much attention 
from ornithologists, and deservedly, namely, the faunal dis- 
tribution of species, and their ranges of migration. But to my 
knowledge, no one has raised the question of the possible ex- 
istence of a relation between the extent of the periodic migra- 
tion and the amount of geographical variation evinced by a 
species. The object of this paper then is to show that such a 
relation does exist, that extensive migration tends to act as a 
check upon the production of geographical varieties, or races 
so-called. 

In the first place, on comparing the amount of faunal vari- 
ation with the extent of the periodical migrations in a given 
species, it will be found to be usually, if not always, the case, 
that those species which undertake migrations of more than 
the average extent—migrating through 30° or more of lati- 
tude, have no tendency to give rise to geographical varieties. 
In order to see how far this law extends, and whether excep- 
tions to it may be found, I have compared all the species of 
North American birds with regard to this relation existing be- 
tween variation and range of migration, using Ridgway’s ex- 
cellent “ Manual of N. A. Birds” as my authority for the 
amount of variation and extent of migration in these species. 
For our present purposes the North American species may be 
divided into three groups, based on the extent of their migra- 
tions: (1) species with exceedingly protracted migrations, but 
irregular as to the localities traversed ; (2) species with more 
or less regular migrations, of 30° lat. or more in extent; and 
(3) species which undertake migrations less in extent than 30° 
lat., or species which do not migrate at all. We may now 
consider each of these groups in turn, with regard to the ques- 
tion at issue. 
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I. Species with protracted but irregular migrations. 


Diomedeide. 
Procellariide. 


II. Species with a migration range of 30° lat. or more. 


Podicipide. 
Urinatoride (all ?) 
Stercorariide. 
Laridex (most). 
Sulidex (most ?). 
Anatide. 

Gruide. 

( Rallus virginianus. 

Porzana. 

( Fulica americana. 
Phalaropodide. 
Reewrvirostride. 
Scolopacide (most). 


Charadriidx (most). 


Aphrizide. 
Columbide (most). 
Cathartide (?). 

( Circus hudsonius. 

| Accipiter velox. 

| Falco (2 species). 
Ceryle aleyon. 
Sphyrapicus varius. 
Micropodide. 
Trochilus colubris. 


Phaethontide (?) 
Fregatide (?) 


( Tyrannus (2 species). 
| Myiarchus crinitus. 


° 
Sayornis (2 species). 


| Contopus (3 species). 
\ Empidonax (5 species). 


{ Dolichony oryzivorus. 


Icterus galbula. 
( Calearius. 
Zonotrichia (2 species). 
Spizella (2 species). 
Melospiza (2 species). 
Habia ludoviciana. 
Passerina cyanea. 


Spiza americana. 
Piranga (8 species). 
Hirundinide. 

Vireo (4 species). 
Mniotiltidx (most). 
Motacillidx (most). 
Galeoscoptes. 
Regulus (2 species). 
Turdus (3 species). 


459 


Now the species enumerated in Lists I and II migrate peri- 
odically through an area of 30° lat., or more, that is, a migra- 
tion range of considerable extent, and, with a few exceptions 
to be considered later, all are sharply defined species, and 
even though the breeding areas of most are very broad, none 
of them have a tendency to split into geographical varieties. 
Accordingly there must be be some relation existing between 


| 
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the range of migration and the tendency to produce geo- 
graphical races, for otherwise this coincidence could not be 
explained. So having found that those species undertaking 
long migrations do not, as a rule, tend to give rise to local 
varieties, we must conclude that the process of taking exten- 
sive migrations is a check upon the tendency to produce geo- 
graphical varieties. But in order to round off further deduc- 
tions, we must first determine whether species which do not 
migrate extensively have a greater tendency to geographical 
variation than those just considered; and this assumption 
will be strengthened by a comparison of the species in the fol- 
lowing List III with those in Lists I and II. 


III. Species with a short or no migration range. 


Alcidex. Picidex (most). 
Rhynchops. Caprimulgide (most). 
Anhinga. Trochilide (most). 


Phalacrocoracidx (most). 
Pelecanide. 
Phanicopterus. 
Plataleidex. 
Tbidide. 
Ciconiide. 
Ardeidx (most). 
Aramide. 
Rallide (most). 
Hematopodide. 
Tetraonide. 
Phasianide. 
Cracidex. 
Falconidx (most). 
Strix pratincola. 
Bubonide. 
Psittacide. 
Cuculide. 
Trogonide. 
Momotide. 
Alcedinidex (most). 


Cotingide. 
Tyrannide (most). 
Alaudide. 
Corvide. 

Icteridx (most). 
Fringillidx (most). 


Euphonia. 


| Piranga (most). 
Ampelidex, 
Laniide. 
Vireonide (most). 
Corchide. 
Mniotiltidie (a few). 
Cinclide. 
Troglodytide (most). 
Certhiide. 
Paride. 
Polioptila. 
Turdide (most). 
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It is at once apparent that almost all the species of North 
American birds which are divisible into geographical varieties 
are classed in this third list, that is, that those species evincing 
the greatest tendency to geographical variation, are also those 
which undertake migrations of the least extent. Thus, for in- 
stance, Melospiza fasciata is usually resident in most localities 
throughout the whole year, and has become differentiated into 
a number of geographical races, while JMelospiza georgiana is 
migratory, and though it breeds in an area nearly equal in 
extent to that of fasciata, has not produced local varieties ; the 
non-migratory Megascops asio shows great geographical varia- 
tion, while the migratory Asio acciptrinus, though almost cos- 
mopolitan in its breeding area, shows no tendency toward 
such variation. And, in fact, an examination and compari- 
son of List III with Lists I and IT, will lead to the conclusion, 
that given any two species of equally extensive breeding 
areas, the one with the smaller range of periodic migration 
will, as a rule, evince a greater tendency to produce geo- 
graphical varieties than will the species with the greater range 
of migration. This conclusion may be concisely formulated 
as follows ; it is the rule that the amount of geographical variation 
in species with more or less extensive breeding areas, stands in in- 
verse vatio to the extent of its periodic migrations. Naturally, this 
law is only applicable to species with extended breeding areas, 
since diverse conditions in different sections of this area are 
necessary, according to the theory of Natural Selection, for the 
production of geographical subspecies or varieties; and in a 
limited breeding area, throughout which the conditions of the 
environment are similar, there could be no cause to produce 
geographical varieties, irrespective of the migratory or non- 
migratory habits of the species. 

I have not meant to imply, in the preceding pages, that spe- 
cies with migration ranges of 30° lat., or more, are all sharply 
definable, 7. ¢., that such species are never divisible into geo- 
graphical varieties; but, on the contrary, that this tendency 
to produce geographical races is less in the species with exten- 
sive migrations, than in those with shorter ranges of migration. 
For it is usual, even in species with extensive migrations, whose 
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breeding areas are extraordinarily great, so as to include the 
whole of the arctic region, or northern America together with 
northern Eurasia, for them to subdivide into two geographical 
varieties, occupying respectively the eastern and western hem- 
ispheres. Thus, the eurasiatic Colymbus nigricollis is repre- 
sented by a variety (californicus) in western North America ; 
and to give other examples where an eurasiatic form, which 
undertakes long periodic migrations, is represented by a geo- 
graphical variety in North America, may be mentioned one 
species of Fratercula, 1 Uria, 1 Larus, 1 Hydrochelidon, 2 Aythya, 
1 Glaucionetta, 1 Somateria, 1 Anser, 1 Tringa, 1 Limosa, 1 Char- 
adrius, 2 Falco, 1 Pandion, and others. But no species with ex- 
tensive migration ranges shows any tendency to geographical 
variation, unless its breeding areas are also very large in 
extent. And the species with the least demonstrable tendency 
to produce local races, are those in which the wing power is 
greater, and the range of migration more extensive, than in 
any other species of birds, namely, those enumerated in List I. 
Further, we find it to be the rule, that in those avian families 
most of the species of which undertake long migrations, if spe- 
cies are present which are divisible into geographical varieties, 
that these latter are more restricted in their migrations than 
the former ; examples are Uria troile, Rissa tridactyla, Fulmarus 
glacialis (only North American species of the family presenting 
geographical varieties), Rallus longirostrus, Porzana jamaicensis, 
Aegialitis wilsonia and Ae. meloda, and others. After the con- 
sideration of these facts it is certainly permissible to conclude 
that, as a rule, species which undertake annual migrations of 
comparatively great extent, through distances of 30° lat., or 
more, evince no tendency to give rise to geographical varie- 
ties, unless their breeding areas are very extensive ; and, con- 
versely, that species which do not undertake extensive migra- 
tions, owing to insufficient wing power or to some other cause, 
and which occupy broad breeding areas, have the tendency to 
produce geographical varieties. Consequently, also, extended 
migration acts as a check upon the production of varieties ; 
and the extent of the range of migration will, therefore, stand 
in inverse ratio to the amount of geographical variation 
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evinced. Thus the postulate of Darwin, that wide-ranging 
species vary most, must be modified after a consideration of 
the facts given here. But to pass over to certain apparent ex- 
ceptions to the rule. Falco columbarius, breeding chiefly north 
of the United States, and migrating in winter as far as South 
America, has a variety (suckleyi) on the Pacific coast from 
Sitka to California ; Helminthophila ruficapilla, breeding as far 
north as Hudson’s Bay, and migrating in winter as far as 
Guatemala, has a variety (gutturalis) from the Rocky Mts. to 
the Pacific coast, in winter to Mexico; and a number of simi- 
lar cases could be mentioned, where the species, although it 
has a wide range of migration, and a breeding area which is 
not extraordinarily extensive, has, nevertheless, the tendency 
to geographical variation. But such apparent exceptions to 
the rule are, in fact, not valid objections, since in these cases 
the geographical variety is much more restricted in the range 
of its migration than the type species, or vice versa. And in 
any of these cases, the species, including the variety, is to be 
regarded as a number of individuals, some of which undertake 
extensive migrations, while others migrate not at all or 
through much shorter distances. Therefore, these are not 
true exceptions to the law, that the extent of the migration 
stands in inverse ratio to the amount of the tendency to pro- 
duce geographical varieties; since a number of the individuals 
do not undertake extensive migrations. Real exceptions may, 
however, be found in such cases where the individuals of the 
type species as well as its varieties make prolonged periodic 
migrations; and after a careful examination of all the North 
American species and their varieties, I have found only four 
species which represent such exceptions to the rule: Dendroica 
zstiva, With its variety morcomii, Seiurus noveboracensis, with the 
subspecies notabilis, Sylvania pusilla, with the variety pileolata, 
and Turdus ustulatus, with its eastern variety swainsonii. These 
four species represent cases where, with not very extensive 
breeding area, both races of the species possess extensive migra- 
tion ranges. But I think that the importance of these cases as 
exceptions to the rule is diminished, when we consider that in 
each case the migration route of the variety is different from 
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that of the species, one being west of, while the other is east of 
the Rocky Mts. And hence, since not only in its breeding area 
but also in its migration range, the variety is subjected to 
conditions of environment different from those influencing the 
type species, we would naturally expect that the species (as a 
whole) would become differentiated into two geographical 
races. 

The reason for the law, that extensive migration acts as a 
check upon the production of geographical varieties, is not far 
to seek. The barn swallow, for instance, remains in its breed- 
ing area from four to five months each year, spending the re- 
mainder of its time, except that consumed by its actual migra- 
tion to and fro, in its tropical winter quarters. Roughly 
speaking, we may say that it spends about half a year in its 
breeding area, and the remainder in its winter home. In 
other words, the swallow is subjected to one environment for 
half the time of its existence, and to a more or less different 
environment during the remainder of its life. The result of 
this on the organism is obvious: the action of the two en- 
vironments during approximately the same length of time, 
would prevent it from becoming more particularly adapted to 
the one than to the other, and would lead to the production of 
more generalized characters, fitted to respond more or less 
equally to both environments. In this way individuals of the 
species could not become especially adapted to a certain por- 
tion of the breeding area, if such adaptations should be un- 
favorable for its existence in the winter quarters, and vice 
versa ; in other words, the influence of the winter environment 
acts as a check upon the acquisition of adaptations suited 
alone to the summer environment. This is, to my mind, the 
only adequate explanation for the law that extensive migra- 
tion exerts a check upon the production of geographical vari- 
eties. Species with wide-ranging breeding areas, on the other 
hand, but with none or only restricted migrations, may give 
rise to geographical varieties, suited respectively to the diverse 
conditions found in different portions of its habitat, since such 
species are influenced by the conditions of but one environ- 


ment, owing to the absence or restriction of migration. 
11 Sept., 1895. 
West Chester, Penna. 
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THE PLANT-GEOGRAPHY OF GERMANY. 
By Roscort Pounp. 


In a recently published address Dr. Coulter speaks of a new 
movement in botany which is sending botanists “to the great 
laboratory of nature,” and replacing collecting trips by biolog- 
ical surveys. “The old-fashioned collection of plants,” he 
says, “will hold no more relation to the new field work than 
the old geology, with its scattered collection of fossils, holds to 
the topographie geology of to-day.” Geographical botany as 
it is now understood is comparatively a recent development. 
Collectors and cataloguers for a long time have been gathering 
a portion of the bare facts upon which geographical botany 
must proceed, and the facts of plant-distribution have been 
more or less ascertained. But the systematic collating and 
grouping of these facts and the application of biological and 
physiological facts to them is a matter of the last few years 
and is still going on. At first localities were catalogued, and 
collectors were eager to add new and rare stations to those 
recorded for species; then came statistical comparison of 
families and genera, especially in relation to altitude and the 
media of plant-migration. The limits of distribution of species 
were ascertained, particularly of those which are characteristic 
and controlling in vegetation. Such work laid the foundations 
of geographical botany. 

But the statistics as to the distribution of families, which 
have been worked out ir one method and another, gave no 
promise of leading to important results. It was not until 
biological groups began to be made for the purpose of com- 
parison, and statistics began to be applied to those groups, that 
such work acquired importance. It is apparent that a mere 
statement of the number of species of the various natural plant- 
groups occurring in a certain region tells us very little of the 
vegetation of that region except in the most general way. A 
group represented by comparatively few species may yet as far 
as the occupation of the soil is concerned be dominant and 


466 The American Naturalist. [June, 


controlling. To understand the vegetation of a region one 
must ascertain not only what are its physical, meteorological 
and geological features, but much more what sorts of plants 
control its water, meadow, plain, or forest vegetation. Directed 
towards the latter ends, statistics have a very different mean- 
ing. Such work is the aim of the new geographical botany. 
“When we hear of a district,” say Schroeter and Stebler, “ that 
it is covered with extended fields of turf-rush or of brome- 
grass, that tells us more of the nature of the region than long 
lists of meteorological data. It also tells us more than the 
mere occurrence of the species in question of itself ” 

A notable contribution to this department of the science is 
Dr. Drude’s new work, “ Deutschlands Pflanzengeographie,” 
of which the first part appeared in January last. The sub 
title of the work gives a clue to its purpose. It is stated to 
be “ein geographisches Charakterbild der Flora von Deuts- 
chland.” Much has been done in recent years towards such 
characterization of restricted districts, or for large areas as 
regards certain kinds of vegetation. But Dr. Drude in giving 
a complete picture of the vegetation of as large a country as 
Germany has, in one sense, made an epoch in geographical 
botany. Such a work demonstrates that the era of preparation 
is passed. A mere cursory examination of the work serves to 
convince the reader that the theory and system of plant- 
geography have been thoroughly worked out, and that hence- 
forth workers will be busied chiefly with their application to 
other regions rather than with devising new methods. 

As has been remarked, in order to be of value, statistics must 
be based not upon the systematic groups of plants but upon 
groups founded on biological considerations, so far as they 
indicate a positive role in the vegetation of the region in ques- 
tion. Such groups are called vegetation-groups. Dr. Drude 
points out also that the proportions of the number of repre- 
sentatives of the several orders, genera, or other systematic 
groups are not to be reckoned with the whole flora of a region 
as represented by a certain number of species, but with the 
biological plant-community of the region. Accordingly he 
constructs some thirty-five vegetation-groups for the flora of 
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Germany. The thoroughness of this may be judged from the 
fact that he begins with trees and ends with plankton-alge. 
Germany belongs to the Middle-European region which, 
bounded by the Pyrenees, the Alps, and the Balkan system, 
stretches along the northwest border of the Russian steppes to 
the arctic flora which extends over the north of Europe. The 
region includes also the wooded portions of the Scandinavian 
countries. Throughout this large region, as regards the dis- 
tribution of families and genera, the same fundamental char- 
acter prevails. Carrying the principles of division further, 
and observing on the one hand lesser influences of climate and 
physiognomy and on the other the division of the floral-ele- 
ments into “ Genossenschaften,” subdivisions, or “Vegetations- 
regionen” are made. Germany and the neighboring regions of 
the Alps and Carpathians fall into five such divisions; the 
region of the north-Atlantic lowlands, the region of the south- 
Baltic lowlands and uplands, the region of the middle and 
south German highlands and lower mountain districts, the 
region of the higher mountain districts and subalpine forma- 
tions, and the region of the higher mountain formations of the 
Alps and Carpathians. The region of central France and the 
west-Pontic region, to which belong the southwestern and 
southeastern neighbors of Germany respectively, include also 
isolated spots in Germany itself. Dr. Drude’s maps show that 
the first two regions are continuous in extent. The first 
includes Holland and North Germany west of the Elbe and 
the western portion of the Danish peninsula, the second East- 
Prussia and Pomerania, being bounded roughly by the Oder on 
the west. Between the Elbe and the Oder is a neutral zone, 
transitional between the two regions. The whole of middle 
and south Germany to the Alps constitutes the third region. 
But along the northern borders of the Alps and here and 
there throughout south Germany, as for instance the Harz 
forest, the Thuringian forest, the Black forest, in isolated spots, 
we find the fourth region, the region of subalpine forests. 
Along the upper Rhine here and there are localities belonging 
to the region of central France, and in the southeastern por- 
tion are many localities belonging to the west-Pontic region. 
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But geographical botany today does not stop with the dis- 
tribution of the wild flora. Cultivated plants, native useful 
plants, weeds, and the flora of waste places come in for their 
share of consideration and are treated in turn. The plants 
whose seeds are mixed with those of cultivated plants and are 
thus sowed and grown involuntarily are placed in the group 
of cultivated plants. Buta more important group is formed 
by the species introduced and supported incidentally by the 
cultivation and occupation of the soil by man. A notable in- 
stance of this is a group of “saltpetre plants” due to the use 
of nitrate fertilizers. 

It would become tedious to enumerate the many striking 
features of the work and the ideas which they suggest. The 
work is in some sort a summary of geographical botany as it 
now stands. So much material necessarily takes on a new 
aspect when brought together and digested, though we have 
been more or less acquainted with a large part of it in its 
scattered condition. As part of a whole, each fact seems some- 
thing new. We may safely predict that a great impetus will 
be given to this kind of botanical work in regions remote from 
Germany by Dr. Drude’s book, since it presents a practical 
outline which will not fail to be taken advantage of. Ourown 
country furnishes many excellent opportunities which the 
various biological and botanical surveys now in progress are 
already beginning to seize. The example of such a geogra- 
phico-botanical survey of a large country, on a large scale, will 
be a great inspiration. 

Dr. Drude’s book is most interesting reading, and as a com- 
pendium of the latest results in a growing and important de- 
partment, as well as in its more immediate purpose, is of the 
highest value. 


EDITOR’S TABLE. 


Tue bestiarians are still actively engaged in endeavoring to prevent 
humanitarians from prosecuting their good work of relieving human 
disease and suffering. Their latest move is to endeavor to get national 
legislation to suppress physiologic research by vivisection in the Dis- 
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trict of Columbia. There are various reasons why humanitarians 
should take especial pains to prevent this attempt to restrict human 
knowledge and prevent the dimunition of human suffering. They sup- 
pose that National legislation once secured, State legislation will be 
easily obtained. Perhaps they expect to get a national law forbidding 
such research in all parts of tne United States! Such people must, 
however, present very clean hands in the cause of prevention of cruelty 
to animals before they appear as advocates of the suppression of the 
most important method known of reducing human suffering. Do any 
of them wear articles made from the furs of animals? Do they carry 
pocket-books or grip-sacks made of the skins of animals? Do they per- 
mit animals to be plucked of feathers for their comfort or ornament ? 
Finally, do they encourage the enormous slaughter of animals by land 
and sea, for food and other purposes ? 

There is much important work done in the departments at Washing- 
ton which will be affected by the bill that is soon likely to come before 
the Senate, and the educational institutions of the highest grade will be 
injured by it if it passes. 

The bill it is said will be favorably reported to the Senate. It will, 
however, probably not come up for final action before the next session. 
Meanwhile biologists and humanitarians generally should urge on their 
Senators and Representatives the importance of defeating the bill in 
the interest of progress and humanity. Let them write to their Repre- 
sentatives for the Public Documents on Antivivisection of the District 
Committee of the Senate. The Medical men are active, but the biolo- 
gists are not yet sufficiently awake to the importance of the situation. 
If members of the National legislature are fully informed, they will 
hardly pass the bill. 


RECENT LITERATURE. 


The Cambridge Natural History.'—Sometime ago we referred 
to the volume of this series containing the Molluscs and Brachiopods ; 
the second volume in order of publication is now before us. As in the 
former volume there isa great lack of uniformity in the different parts 

1 The Cambridge Natural History, Vol. V. Peripatus by Adam Sedgwick ; 
Myriapods by F. G. Sinclair; Insects, Part [ by David Sharp. London, Macmil- 
lan and Co., 1895, pp. xi-584. 
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which compose it, a lack, in part attributable to the individuality of 
the authors, in part to an apparent failure on the part of the editors to 
lay down guiding rules for their authors. 

Mr. Sedgwick devotes 26 pages to Peripatus, giving a good general 
account of the group, in its structure, development and habits, and fol- 
lowing it with a list of the known species, essentially the same as that 
in his previous monograph. From his familiarity with the group no 
one was better able to treat of the group than he. 

Mr. Sinclair should have been almost equally familiar with the 
Myriapods for he has published both on the structure and the embryo- 
logy of the group, and yet his account is much less satisfactory. The 
general account of the habits is good and is based to a large extent 
upon the author’s own observations, but we wish he had put into Eng- 
lish some of the facts ascertained by vom Rath. The classification 
adopted, that of Koch, is rather antiquated (1847) while the investiga- 
tions of Grassi, to say nothing of the later researches of Schmidt and 
Kenyon, show that the Scolopendrellidze and Pauropidz are not to be 
set aside as distinct from the Diplopoda, and the elevation of Cermatia 
to ordinal rank has very little in its support. One or two typograph- 
ical errors are annoying. Scudder’s figures of fossil Myriapods are 
attributed to “ Meek and Worth,” the author persisting in depriving 
the American paleontologist of the last syllable of his name. Here 
may be mentioned one of the inequalities of the work. While in treat- 
ing of Peripatus a diagnosis is given of all (?) known species, in the 
Myriapods only the families arethus treated. Concluding the account is 
a discussion of the relationships of the group, and in this we find mixed 
up myths from Pliny and facts from other authors, including (p. 78) a 
quotation showing that the people of Rhytium were driven from their 
quarters by Myriapods, a statement which also occurs (p. 30) in an- 
other place. But in this whole part we see nothing but a feeble grop- 
ing, not the firmness of the master hand. The chapter as a whole shows 
the lack of editorial supervision ; its prolixity on minor points should 
have been suppressed. 

The best of the book is that by Mr. Sharp—accounts of the Aptera, 
Orthoptera, Neuroptera and the lower Hymnoptera, the author using 
these names in the widest sense. In the introductory sections, deal- 
ing with the anatomy and embryology of the Hexapods, the author is 
evidently less at his ease that in the more systematic portion. Here he 
has given us one of the best of all books upon insects. The strictly 
systematic portion is well done, while the account of habits and trans- 
formation is excellent, and the perspective good. Thus the Mallophag: 


| 
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are accorded 6 pages, the White Ants, 44. On the whole we like the 
retention of the almost Linnean system of classification, especially since 
the systems which are proposed in its place are open to almost as many 
objections as the older scheme ; the remarks made upon this point seem 
to us especially appropriate. 

The illustrations, of which there are some 370, are all fresh and are 
very well engraved. Some of them would, we think, look better in 
“half-tone,” especially those dealing with anatomical and develop- 
mental points, but against this is the apparent inability of English 
printers to get good results from such plates, (witness several transla- 
tions from the German where these half-tone illustrations, beautifully 
printed in the original, are extremely muddy). One more fault and 
we are done. The price charged for the work seems to us much too 
high. 


W. Fraser Rae’s biography of Richard Brinsley Sheridan, that re- 
markable man “ who could rival Congreve in comedy and Pitt and Fox 
in eloquence” is announced by Messrs. Henry Holt & Co. It is to be 
in two volumes, and to include portraits and facsimile autographs of 
Sheridan and his famous contemporaries. Interesting documents 
written by the Prince of Wales, Sheridan, the Duke of Wellington, 
and the Marquis of Wellesley will be made public for the first time. 
The Introduction is by the Marquis of Dufferin and Ava, who is a great 
grandson of Sheridan. 


Geological Biology.'—This treatise, in octavo furm of 395 pages, 
is a study of organisms and their time-relations. The general laws of 
evolution are stated, and their formulation explained by detailed de- 
scriptions of characteristic examples. The examples are, for the most 
part, taken from the invertebrate forms. Mutability of species is illus- 
trated by Spirifer strictus Martin, var. S. oganii Hall, the progressive 
evolution of class, ordinal, subordinal, etc., characters, by Magellaniu 
flavescens ; the modification of generic characters is shown by the life- 
histories of Brachiopod families. The history of the Spirifers, a study 
of Cephalopods, and the evolution of the suture lines of Ammonoids, 
are each in turn used to demonstrate the fundamental laws of evolu- 
tion. Throughout the book the author emphasizes the idea that these 
laws are best understood by a study of fossil forms. 

The closing chapter sets forth the philosophy of evolution from the 
author’s point of view. Beginning with the statement that “ Evolu- 

'Geological Biology. An Introduction to the Geological History of Organ- 
isms. By Henry Shaler Williams. New York, 1895. Henry Holt & Co. 
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tion is concerned with two distinct fields of human inquiry,” he dis- 
tinguishes them as follows: 
“ On the one hand, evolution is the name for the natural order of un- 


folding of the characters of organic beings that have lived on the earth ; 


on the other hand, evolution is the name for our conception of the mode 
of operation of the fundamental energy of the universe. Thus it will be 
seen that the notion of God is as intimately involved in a discussion of 
evolution as is the notion of an organism.” He sees in evolution the 
mode of creation of organic beings, a process that has been more or less 
continuous throughout geologic ages. “It is this continuation of the 
process of phenomenalizing that distinguishes the mode of creation in 
the organic realm from that in the lower realm of inorganic matter. 
Whatever is characteristic of organisms was not created at once, but 
has been unfolded by degrees, and there is no reason for supposing that 
the process is not still going on. Such expressions as ‘ effort,’ ‘ growth 
force,’ ‘ reactions,’ etc., used in describing the phenomena of evolution, 
all express the notion of the preéxistence of some unphenomenal prop- 
erty, or power, or potency, which constitutes the cause of the particu- 
lar characters which are acquired by organisms in the process of their 
evolution.” 

The tendency of organisms to vary is designated by the author as 
primarily a force acting from within, to which he gives the name “ in- 
trinsic evolution.” Differentiation of form and function are expres- 
sions of vitality, but these are modified by conditions of environment 
and natural selection. 

A summary of the leading points in the work are thus given: 

“The great facts attested by geology are that the grander and more 

radical divergences of structure were earliest attained ; that, as time 
advanced, in each line intrinsic evolution has been ahead to the ac- 
quirement of less and less important characters ; such facts emphasize 
with overwhelming force the conclusion that the march of the evolu- 
tion has been the expression of a general law of organic nature, in which 
events have occured in regular order, with a beginning, a normal order 
of succession, a limit to each stage, and in which the whole organic 
kingdom has been mutually correlated.” 

This book will prove instructive to the general reader, both on ac- 
count of its facts and generalizations. The author, as a distinguished 

specialist in paleontology presents facts in an authoritative way, so that 

the reader may feel safe in his premises. The inferences made are 
obvious, so that while there is little exposition of efficient causes of 
evolution in the scientific sense, one can agree with the general conclu- 
sions. 
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General Notes. 


PETROGRAPHY: 
ignite, a New Family of Rocks.—Lawson’ uses the name 
a g 

malignite for a family of basic orthoclase rocks constituting an intru- 
sive mass, possibly laccolitic, in the schists around Poohbah Lake, in 
the Rainy River district, Ontario. Three phases of the intrusive mass 
are recognized—a nepheline-pyroxene-malignite, a garnet-pyroxene- 
malignite and an amphibole-malignite. The constituents common to 
all phases are orthoclase, aegerine-augite and apatite. In the nephe- 
line variety the nepheline occurs as patches in the orthoclase, or as 
micropegmatitic intergrowths with it. The orthoclase is in poikilitic 
relations with all the other minerals, surrounding them like the glass 


1 Edited by Dr. W. S. Bayley, Colby University, Waterville, Me. 
2 Bull. Dept. of Geol. Univ. of California, Vol. I, p, 337. 
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in a partially crystallized lava. It was evidently the last component 
to solidify. The composition of the rock is as follows: 


SiO, Al,O, Fe,O, FeO CaO MgO Na,O K,O H,O P,O, Total 
47.85 13.24 2.74 2.65 14.36 5.68 3.72 5.25 2.74 2.42 = 100.65 


This composition is so similar to that of the Vesuvian leucitophyres, 
that the rock is regarded as the plutonic equivalent of these lavas. 
The low percentage of silica and the high lime percentage separate the 
rock from the eleolite syenites. 

One form of the nepheline-malignite is panidiomorphic through the 
development of the orthoclase and all the other components in crystals. 
In the garnet-pyroxene phase of the rock the orthoclose is intergrown 
with albite in the form of phenocrsyts imbedded in a hypidiomorphic 
aggregate of aegerine-augite, melanite, biotite, titanite and apatite. 
The augite, melanite and biotite are allotriomorphic. They seem to 
have crystallized contemporaneously with each other, and with a part 
of the orthoclase. In the amphibole-malignite the distinguishing char- 
acteristic is the prevalence of a very strongly pleochroic amphibole, 
and the absence of any large quantity of aegerine. The augite that is 
present occurs intergrown with the amphibole. Melanite is wanting, 
otherwise this rock is very much like the mellanite-pyroxene malig- 
nite. 

The author points out the fact that the great mineralogical differ- 
ences observed in the three types of malignite, are accompanied by 
very slight differences in chemical composition. The three types are 
regarded as differentiation phases of the same rock mass. 


Foliated Gabbros from the Alps.—Schiifer® gives an account 
of the olivine gabbro and its dynamically metamorphosed forms which 
constitute the rocks of the region in the vicinity of the Allalin glacier 
between the Zermatthal and the Saarthal in the Alps. The normal 
gabbro contains in its freshest forms much or little olivine. In its 
altered forms it consists of saussurite, amphibole, tale, actinolite and 
garnet. Ottrelite is often found enclosed in the tale and sometimes im- 
bedded in the saussurite. In one of the granular varieties of the met- 
amorphosed gabbro a blue amphibole is very abundant. It is inter- 
grown in part with omphacite. The granular alteration forms of the 
gabbro pass gradually into foliated forms and through these into rocks 
called by the author “ green schists.” The schistose gabbros are min- 
eralogically similar to the granular alteration phases of the rock, 
except that they contain in addition to the minerals named above a 

3 Neues Jahrb. f. Min., etc.. B.B., p. 91. 
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newly formed albite, zoisite and white mica. The final stage of the 
alteration is a zoisite-amphibole rock. The green schists are composed 
of ellipsoids of zoisite, feldspar and epidote imbedded in a schistose 
green amphibole clinochlor aggregate. Some of the schists are rich in 
garnets, and others are practically chlorite-schists. All are supposed 
to be derived from the gabbro. 

In addition to the gabbros there are also in the region several ex. 
posures of serpentine whose contact with the green schists with which 
they are associated are always sharp. The original form of the rock is 
unknown, but it is supposed to have been a peridotite. Its most inter- 
esting feature is the possession of light yellow and brown crystals of 
some member of the humite family. 

On the west side of the Matterhorn the author also found normal 
and olivine gabbros, both more or less altered. The former is cut by 
little veins of aplite. The peak of the Matterhorn is scarred by numer- 
ous fulgurites. Its rocks are fine grained green schists, some of which 
are like those described above, while others are dense and homogeneous 
in appearance. They consist of amphibole, clinochlor, zoisite, altered 
plagioclase, tale and alkali-mica. These rocks are defined as zoisite- 
amphibolites. 


The Rocks of Glacier Bay, Alaska.—Cushing* gives a few 
additional notes on the petrography of the boulders and rocks of 
Glacier Bay, Alaska. The principal rocks of the region are diorites, 
altered argillites and limestones that are cut by dykes of igneous rocks. 
In addition to the diorites and quartz-diorites reported by Williams’ 
from this vicinity, there are also in the region mica and actinolite- 
schists. ‘The dyke rocks are mainly diabases. The author gives some 
additional information concerning the diorites and briefly describes the 
schists. The actinolite schists are aggregates of finely fibrous actinolite 
needles, in whose interpaces is a granular mixture of quartz and epi- 
dote and an occasional grain of plagioclase. The mica schists present 
no unusual features except that some of them are staurolitic. 


Petrographical Notes.—<As long ago as 1836 Thomson reported 
the occurrence of light yellowish-green rounded masses which he called 
huronite, imbedded porphyritically in a boulder of diabase from Drum- 
mond Island. Other occurrences of the same substance have been 
found by the Canadian geologist in diabase dykes cutting the rocks of 
the Lake Huron region. These have been investigated by Barlow‘ 
*Trans. N. Y. Acad. Sci., Vol. XV, p. 24. 

° Cf. AMERICAN NATURALIST, 1892, p. 698. 
6 Ottawa Naturalist, Vol. IX, p. 25. 
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and are pronounced by him to be aggregates of zoisite, epidote, sericite 
and chlorite in a mass of basic plagioclase. In other words, huronite 
is a saussuritized plagioclase. Descriptions of a number of dyke rocks 
containing ‘ huronite’ are given by this author. : 

Bauer’ describes a number of specimens of snow-white, lilac and 
emerald-green jadeite from Thibet and upper Burmah. One of the 
green varieties is cut by little veins of nepheline, containing plates of 
basic plagioclase and little bundles of a monoclinic augite ( jadeite) 
with the same properities as that which constitutes the mass of the 
jadeite. The rock, according to the author, is made up of this augite 
and nepheline, the latter mineral acting as a groundmass. The veins 
are those portions of the rock in which the augite is in very small 
quantity. In other specimens nepheline occurs in small quantity, and 
plagioclase is abundant. His conclusion is that the rock is a jadeite- 
plagioclose-nepheline rock in which locally the one or the other compo- 
nent is most prominent. If the rock is, as the author supposes, a crys- 
talline schist, the occurrence of nepheline in it is of extreme interest. 

In a second article the same author* describes a serpentine from the 
jadeite mines at Tauman. It is composed of olivine, picrolite, chryso- 
tite, webskyite and a few other accessories in an albite-hornblende 
matrix, consisting of an aggregate of single individuals of untwinned 
albite, in the midst of which lie brown and gray hornblendes sur- 
rounded by zones of a bright green variety of the same mineral. 
Between this zone and the albite there is a fringe of green augite nee- 
dles. The rocks associated with the jadeite and the serpentine are also 
described. Among them is a glaucophane-hornblende-schist. All the 
rocks exhibit the effects of pressure. 

In a very short note Beck’ calls attention to the fact that the mole- 
cular volume of dynamically metamorphosed rocks, i. e., of the min- 
erals composing these rocks—is less than that of the original rocks 
from which they are derived. For instance, a mixture of plagioclase, 
orthoclase and water in the proportion to form albite, zoisite, muscovite 
and quartz has a molecular volume of 547.1, while the corresponding 
mixture of albite, zoisite, etc., has a volume of 462.5, 


TNeues Jahrb. f. Min., etc., 1896, I, p. 85. 
® Record of Geol. Survey of India, XXVIII, 3, 1895, p. 91. 
® Kais. Ak. Wiss. in Wien. Math. Naturw. Class, Jan., 1896. 
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GEOLOGY AND PALEONTOLOGY. 


Phylogeny of the Dipnoi.—In a memoir recently published, M. 
Dollo adduces fresh evidence for the theory recently advanced by vari- 
ous English scientists that the diphycercy among the Dipnoi is in 
reality a secondary diphycercy or gephyrocercy. The author regards 
this as an important fact, and uses it as a basis in developing his theory 
of the origin and evolution of the order. The results of his researches 
are as follows: 

I. Dipterus valenciennesii isthe most primitive of the Dipnoi known. 

II. In a general way, the evolution of Dipnoi, since the lower De- 
vonian, is represented in the following series in the order of the enum- 
eration of its terms. 

Dipterus valenciennesii—Dipterus macropterus—Scaumenacia—Phan- 


eropleuron — Uronemus — Ctenodus— Ceratodus—Protopterus— Lepido- 
siren. 

III. The origin of the Dipnoi must be looked for among the Cros- 
sopterygia. 

IV. The Batrachians are not in the line of the Dipnoi. 

V. The specialization of the Dipnoi has been from a pisciform type 
toward an anguilliform type. 

This order is a terminal group, derived from the stem that gave ori- 
gin to the Batrachians. 

In conelusion the author gives the phylogeny of the gnathostome 
vertebrates in a tabulated form. (Bull. Soc. Belge de Geol. T. ix, 
Fase. 1, 1895, Bruxelles, 1896). 


Fauna of the Knoxville Beds.'—The Knoxville beds are a 
Cretaceous series confined to the coast ranges of California, Oregon 
and Washington. They are characterized by the great abundance of 
Aucella, usually without associates, but, through the explorations of 
Mr. Diller and other geologists, a rich and varied invertebrate fauna 
has been discovered in the Aucella-bearing series of the Pacific States. 

The description of this fauna was assigned to T. W. Stanton, and is 
now published as Bulletin No. 133 of the U.S. Geological Survey. 
The author recognizes 77 distinet species and varieties, of which 50 are 
new. <All but 7 of the species are Mollusca, including 33 species of 

1 Bulletin United States Geological Survey, No. 113. Contributions to the 
Cretaceous Paleontology of the Pacific Coast ; The Fauna of the Knoxville Beds. 
By T. W. Stanton. Washington, 1895, [issued Feb. 3, 1896]. 
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Pelecypoda, 1 of Scaphopoda, 18 of Gastropoda, 18 of Cephalopoda 
(15 Ammonoids, 3 Belemnites). The other 7 species include 5 Brach- 
iopoda and 2 Echinodermata. 

The brief introduction comprises a geological description of the beds, 
with a discussion of their age, and of their relations to various other 
formations characterized by a similar fauna. 

The new species are figured on twenty page plates. 


Notes on the Fossil Mammalia of Europe, IV.—On THE 
PSEUDOEQUINES OF THE Upper Eocenre oF FRANCE.—Under the 
term Pseudoequines may be included the various species of the genus 
Paloplotherium, which occur in the Upper Eocene and Oligocene of 
Europe. This phylum parallels in a remarkable manner many of the 
characters which are typical of the true horses, but these characters, 
strange to say, are much earlier differentiated than in the real equine 
phylum. 

Kowalevysky’ in his great work on “ Anthracotherium” clearly rec- 
ognizes in his phylogenetic table of the Ungulates, that Paloplotherium 
is not in the direct line of the horses. Schlosser is also of the same 
opinion as Kowalevsky in regard to the relations of Pu/oplotherium to 
the horses. Professor Gaudry’ as late as 1888 placed all the species of 
Paloplotherium in the direct line leading to Equus. 

The earliest known species referred to Paloplotherium is the P. codi- 
ciense Gaudry; this form is from the Caleaire Grossier or Middle 
Eocene. In P. codiciense there are four upper and lower premolars, 
whereas in the more typical species of Paloplotherium from later de- 
posits there are only three premolars. Moreover, in the P. codiciense 
all the upper premolars are simpler in structure than the true molars. 
The last upper premolar in this species is tritubucular in structure, and 
there are two well defined crests running outwards from the deutero- 
cone, in other words this tooth is well adapted for further evolution 
into the molariform last premolar of the typical Paloplotheroids. In 
the true molars of P. codiciense the ectoloph has nearly the same form 
as that of the Palaeotheride in general, the metaloph or posterior crest, 
however, is less oblique in position than in the later species of Pulo- 
plotherium and Paleotherium. The type specimen of Paloplotherium 
codiciense consists of a facial portion of a skull with the teeth well pre- 
served. This species is much larger than P. minus and corresponds 
more nearly in size with P. annectens. 


? Monographie der Gattung Anthracotherium, p. 152. 
3 Les Ancéstres de nos Animaux, Paris, 1888. 
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In “ La Petite Galerie” of Paleontology at the Jardin des Plantes, 
Paris, there is a well preserved skeleton of Paloplotherium which is la- 
belled Paloplotherium minus. This specimen is of some importance, as 
we have here a case where the skeletal parts and teeth are associated 
and from the same individual. This skeleton was found in the Calcaire 
Grossier de Dampleix, Départment of Aisne,‘ and it is important to add 
that Professor Gaudry’s type of P. codiciense is from the same horizon 
of this Départment, but from another locality. 

Although this skeleton has been determined as P. minus it differs 
widely from this species, and also in fact from P. codiciense. In the 
upper and lower jaw there are four premolars as in P. codiciense, but 
these teeth are much more complicated than in that species and are 
exactly transitional in structure between P. codiciense and the typical 
species of Palwotherium. The premolars in this type are badly worn, 
but I can distinctly trace on one side that the internal cones are nearly 
double, but not distinetly separated as in Palwotherium ; the structure 
the true molars is like that of P. eodiciense. As will be seen the den- 
tition of the skeleton above referred to differs from Paloplotherium 
minus in having four premolars, also the second upper tooth of this 
series is more complex than in the latter. 

The parts of the skeleton associated with the teeth and skull consist 
of a scapula, radius and ulna, and also some metapodials. Among the 
latter there isa Me. III and also another metacarpal, which I think 
may be Me. V. If this determination be correct, we have here a 
Palzotheroid with four digits to the mamus. In the species of Pa/wo- 
rium from the Upper Eocene, Me. V is represented only by a rudiment. 
I would like to add that the metapodial in this skeleton which I have 
determined as Me. III is flatter and less triangular in section than in 
the typical Paloplotherium minus ; this goes to show that the lateral 
toes were larger, and supports my view as to the presence of four ante- 
rior digits in this as yet undescribed species. 

From the characters above adduced I conclude that this new species 
of Palzotheroid is more closely related to the true Paleotherium than 
to Paloplotherium, and moreover it is the most primitive form of 
Paleotherium yet discovered. 

I am not able to learn that the beds in which this skeleton was dis- 
covered are any later than those in which the P. codiciense was found. 
However, from the structure of the premolars in the two species, I 
would conclude that P. codiciense came from an earlier subdivision of 

47 am much indebted to my friend M. Marcellin Boule of the Jardin des 
Plantes for having given me information in relation to this specimen. 
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the Caleaire Grossier of Aisne than that in which this skeleton was 
found. 

The most abundant species of Paloplotherium found in France is the 
P. minus. This species was described by Cuvier and referred to the 
genus Paleotherium, but it was later raised to a generic rank by Owen, 
and also by Pomel. In regard to Paloplotherium minus it is of import- 
ance to attempt to show that the teeth and feet of this species are prop- 
erly associated. Osborn and Wortman’ have lately questioned the 
correctness of this association, and furthermore these authors think it 
probable that the feet referred to P. minus by the French Paleontolo- 
gists really belong to a small species of Lophiodont-like animal, closely 
related to the American genus Colodon. I cannot agree at all with 
these authors in this supposition, as I believe that the feet tending to 
monodactylism found in the Upper Eocene of France, which are re- 
ferred by the French Paleontologist to Paloplotherium, are correctly 
identified. 

Among the large collection of fossilsin the Jardin des Plantes, many 
of which formed the types of Cuvier, and which were described by him 
in his “ Ossemenes Fossiles,” there is a nearly complete skeleton re- 
ferred by Cuvier to Paloplotherium minus ; this is figured by Cuvier® 
and also by Blainville.’ In this specimen the feet are absent, but there 
are a few teeth embedded in the skeleton which have the same struct- 
ure and size as those referred to P. minus. Again, Blainville figures 
an anterior extremity of a small Perissodactyles which he refers to Palo- 
plotherium minus, and this specimen is of the same size as the fore limb 
of the nearly complete skeleton of P. minus described by Cuvier. Both 
these specimens are from the Gypse de Paris. However, since the time 
of Cuvier, Paloplotherium minus has been found in great abundance 
in the Upper Eocene of Débruge. The collection in the Jardin des 
Plantes from Débruge contains a large number of jaws and teeth, and 
portions of limbs containing numerous metapodials, These bones cor- 
respond exactly in size with those of the original skeleton described by 
Cuvier, and I am of the opinion that this is pretty conclusive evidence 
that the skeletal parts of Paloplotherium minus and the teeth are cor- 
rectly associated. Moreover, I am not aware that any small Lophio- 
dont Perissodactyle occurs in the Débruge Eocene. I use the term 
“ Lophiodont ” strictly in the sense as applied by Osborn and Wort- 
man. 


5 Bulletin American Museum Natural History, 1895, p. 361. 
6 Ossemenes Fossiles, plate 115. 
7 Osteographie, Blainville, Paleeotherium, plate VI. 
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Having now attempted to show that the monodactyle type of foot 
found in the Upper Eocene of France is in all probability correctly 
associated with the teeth of Paloplotherium, I shall review the charac- 
ters of this phylum and indicate those points which parallel the true 
horses, and also point out those aberrant structures of the teeth which 
exclude the possibility of placing this series in the direct line leading to 
Equus. 

Through the kindness of Professor Albert Gaudry, I have been en- 
abled to study a beautifully preserved skull of Paloplotherium javvalii 
from the Phosphorites. This cranium is remarkably like that of the 
horse in many of its characters, and I think most Paleontologists would 
say at once that this type of horse-like skull should be associated with 
a foot tending to monodactylism. ‘The position of the orbit is as in the 
primitive horses, its anterior termination being placed over the second 
true molar. The form of the facial region closely resembles that of the 
horse, being high and strongly compressed. The premaxillaries are 
elongated and slender, and slope gradually backwards as in the horse. 
Among the Palzotheroids, P. crasswm has a skull resembling some- 
what that of Paloplotherium javalii, but in the former the facial region 
is shorter and broader than in P. javalii. In the skull of P. javalii, 
there is a large flat area between the orbits, and the sagital crest is well 
marked. The post-orbital processes of the frontals are largely devel- 
oped and extends well downwards towards the zygomatic arch. The 
post-tympanic and paroccipital processes are united as in Paleotherium 
crassum. The basal region of the skull in P. javalii is long and narrow, 
like that of the horse. 

The structure of the skull in Paloplotherium minus is not known, 
only fragments of the occiput having been found. The teeth of P. 
javalii have been described by M. Filhol, and as is well known the 
crowns of the upper molars are much elongated and tending strongly 
to the hypsodont condition of Equus. Moreover, the valleys between 
the crests are filled with eements and the external and internal surfaces 
of the crown are coated with the same substance. 

In Paloplotherium the last upper premolar is completely molariform 
and the posterior crest of this tooth, and that of the true molars is very 
oblique in position. The metaloph owing to its oblique position, only 
unites with the ectoloph after a long period of wear; this crest, in the 
true horses, moreover, is nearly at right angles to the ectoloph and 
unites early with the latter. In Paloplotherium also, the hypostyle— 
an element so essential in the evolution of the horse’s molar, is absent. 
The lower true molars in the Paloplotheroids lack the reduplication of 


484 The American Naturalist. [June, 


the metaconid, which is present in the members of the true Equine 
phylum. 

No metapodials of P. javalii have been found associated with the 
teeth ; however there are in the collection of the Jardin des Plantes 
and also in the Ecole des Mines, a number of enlarged third metacar- 
pals and metatarsals from the same beds in which they find the teeth 
of P. Javali, and in all probability belong to this species. As already 
stated the horse-like skull and teeth of Paloplotherium javalii support 
the view that this type of cranium belong with these specialized meta- 
podials. The third metacarpal in P. javalii is long and slender, and has 
a large facet for the unciform, the section of this bone is triangular 
with the lateral surfaces very oblique. This structure of the metapo- 
dial shows that the lateral digits were placed far to the inside and be- 
hind. The posterior cannon bone is more progressive in its horse-like 
character than the anterior, the proximal surface is much expanded 
transversely and the postero-lateral cavities for the metapodials are 
placed further behind than in the fore foot. 

M. Filhol has described remains of Paloplotherium minus from the 
Oligocene of Ronzon, and in these beds they again find the enlarged 
third metapodials which are so abundant in the Débruge Eocene. 
This is another proof that the teeth and podial elements in Paloplothe- 
rium are properly referred. 

A form closely related to the Palxotheridz is the genus Anchilo- 
phus. This genus is more normal in its tooth structure in comparison 
with the early horses than Paloplotherium, and is considered by some 
authors® as in the direct line leading to Equus. Kowalevsky® however, 
calls Anchilophus a “ Versuchgenus in der Pferderichtung, der Ver- 
such war aber erfolglos, und der Anchilophus erlischt im Eocin, ohne 
directe Nachfolger zu hinterlassen.” Kowalevsky reached this con- 
clusion from studying the carpal bones of Anehilophus. I have had 
access only to the teeth of Anchilophas desmarestii and consequently 
must base my conclusions upon the characters of one species only of 
this genus. A comparison of the superior molars of A. desmarestii with 
those of Mesohippus, a genus which is considered by all competent 
authorities to be in the true Equine series, shows the following differ- 
ences: The ectoloph in both genera has nearly the same form, but in 
Anchilophus the mesostyle is absent, this is well developed in Mesohip- 
pus. In A. desmarestii the hypostyle is wanting, which is so prominent 
in the molars of Mesohippus. The direction of the metaloph in An- 


8 Etudes sur |’ Historie Palaeontologique des Ongules. Par Mme. Pavlow. Bull. 
Soc. Nat. de Moscou, 1888, p. 148. 
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chilophus is less oblique than in Paloplotherium and is more as in Meso- 
hippus. In the lower molars of Anchilophus the metaconid is not re- 
duplicated, and the crescents are in form more like Pa/aeotherium. 

From the fact that Kowalevsky, in studying the podial elements of 
Anchilophus, concluded that this genus could not be in the true Equine 
series, adds mnch weight to the view of its non-persistence. Again, we 
have seen that the molars of Anchilophus are wanting in a number of 
important elements which are present in al! later genera leading to 
Equus. The above evidence points to the fact that Anehilophus must 
be considered as another aberrant form not leading to permanent re- 
sults—CHARLES EARLE. 


Reclamation of Deserts.—The shifting of the sand dunes in 
the Sahara desert frequently ends in destruction of fertile oases. To 
prevent the encroachment of the dunes upon the arable land has long 
been a problem with the French. Commandant Godron has inaugu- 
rated a system of tree planting in the neighborhood of Aiu-Sef-ra, 
Ouargla and El-Golea from which excellent results have been ob- 
tained. Following out the theory that tree plantations would prevent 
the dunes being at the mercy of the wind, and finally make them sta- 
tionary, M. Godron planted a neighboring dune with seedlings of 
various species of trees and shrubs. ‘To prevent the sand from shifting 
while the new plants were establishing themselves, a light covering of 
alfa straw was spread over the ground. This was found to effectually 
shield the sand from the action of the wind. 

In making a plantation, Mr. Godron combines seeding, cuttings and 
plants already rooted. The species best adapted for growing on the 
dunes have proved to be the Barbary fig, peach, aspen, Italian poplar, 
weeping willow, driun, grape-vine, Spanish broom, acacia and roses. 

To supply the demand for cuttings and rooted plants for this new 
desert industry, M. Godron has established local nurseries at Aiu-Sefra 
and at El-Golea. The water supply for maintaining the growth of 
vegetation is from artesian wells. The reclaimation of vast extents of 
desert land is hoped for in the future, through the adoption of the 
plantation methods of Commandant Godron. (Revue Scientif., Fev., 
1896). 


® Anthracotherium, p. 157. 
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BOTANY. 

Botany in the National Education Association.—An effort 
is now under way to bring about greater interest in the teaching of Bot- 
any than has hitherto been shown by American botanists. The new 
department of Natural Science Instruction is intended to bring together 
the teachers of science (Botany, Zoology, Chemistry, Physics, etc.) who 
are interested in science as a means of culture, and to stimulate thought 
and discussion as to how this end may best be obtained. What rdle 
should Botany play in the mental development of a man? In what 
way may the study of plants be made an efficient factor in a man’s 
mental training? When and how should plant study be made a part 
of a man’s training? These are some of the questions which will be 
discussed by the botanists in the Buffalo meeting of the National Edu- 
cational Association on July 9th and 10th next. It is to be hoped that 
many who are interested in this department of Botany will be present. 

—Cuarues E. Bessry. 


Coulter’s Revision of N. A. Cactacez.—Nearly two years 
ago Dr. Coulter brought out the first part of his revision of the N. A. 
Cactacee (Contrib. U. S. Nat. Hist., Vol. III, No. 2), and now in No. 
7 of the same volume we have the concluding part. The family as re- 
vised now includes North American genera and species as follows: 
Cactus Linn., Sp. Pl., 466 (= Mamillaria Haw. Synop.,177), with 64 
species and varieties; Anhalonium Lem., Cact. Gen. Nov., with 5 spe- 
cies; Lophophora Coulter, a new genus, with 2 species; Echinocactus 
Link & Otto, Verh. Preuss. Gartenb. Ver., 3,420, with 52 species and 
varieties; Cereus Mill. Gard. Dict. Ed. 8, with 82 species and varie- 
ties; Opuntia Mill. Gard. Dict. Ed. 7, with 101 species and varieties. 
We have thus a total of 306 species and varieties of North American 
cactuses. The work is styled a preliminary revision, and the author 
says, in his prefatory note, that on account of the peculiar difficulties 
attending the revision ‘the undertaking would have been abandoned 
only that it seemed but proper to contribute to the knowledge of the 
group such facts as had come to light in the course of several years’ - 
study,” a most commendable conclusion, indeed. . 

—CuHArRLEs E. Bessey. 


Botanical News.—Dr. Charles A. White has recently prepared 
a Memoir of George Engelmann for the National Academy of Scien- 


1 Edited by Prof. C. E. Bessey, University of Nebraska, Lincoln, Nebraska. 
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ces. It is a sympathetic sketch of the life of a strong and industrious 
man, 

A recent bulletin (No. 10) from the Division of Forestry of the U. 
S. Department of Agriculture, with the title “ Timber,” contains much 
of general botanical interest. Such topics as “ wood of coniferous 
trees,” “ wood of broad-leaved trees,” “ weight of wood,” “shrinkage of 
wood,” “ mechanical properties of wood,” etc., illustrate the scope of 
the work. It is deserving of a place in any botanical library 

Professor R. A. Harper’s confirmation of the act of fertilization in 
Sphaerotheca costagnei, in the Berichte der Deutschen Botanischen 
Gesellschaft (Bd. XIII, heft. 10) brings grateful relief from the monot- 
onous repetition of doubts as to the accuracy of DeBary’s work. The 
applicability of modern imbedding processes to the study of the life- 


history of the smaller fungi has rarely been better demonstrated than 
in this satisfactory paper. 

The Eli Lilly Co., of Indianapolis, have recently issued an “ Ex- 
change List” of their herbarium. It includes 976 names, all in the 
modern nomenclature. 

The Report of the Botanical Department of the New Jersey Experi- 
mental Station, by Dr. Halsted, possesses more than the usual interest 
of similar publications. With much of practical value, the author has 
mingled a great deal which possesses high scientific interest. 

In Professor Seribner’s New North American Grasses (Bot. Gaz., 
March, 1896), four new species and one new genus are described, viz. : 
Avena mortoniana from Silver Plume, Colo.; Danthonia parryi from 
Georgetown, Colo.; Zeugites smilacifolia, a curious broad-leaved species 
from Cuernavaca, Mexico, and Pringleochloa stolonifera, from the 
vicinity of Mt. Orizaba, Mexico. The new genus is apparently very 
close to Bulbilis (Buchloé). 

The Field Columbian Museum recently issued No.2 of the Botanical 
Series of its publications. It contains the “ Flora of West Virginia,” 
by Dr. Millspaugh, and is a considerable enlargement of an experi- 
ment station report made by the same author a couple of years ago. 
It includes 2584 names, of which 980 are Fungi, 115 Lichens, 123 
Bryophytes, 57 Pteridophytes, and 1309 Authophytes. The nomen- 
clature is modern and the work is well done, but one is sorely puzzled 
with the peculiar sequence of families in the Fungi, in which one finds 
in strange juxtaposition Saccharomycetacee, Diatomacee and Myzx- 
omycetee (pp. 84-85). 

Professor Greene’s “ New Western Plants,” in the Proceedings of 
the Academy of Natural Sciences of Philadelphia (Feb. 7, 1896), con- 
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tains descriptions of some interesting plants, e.g., Trifolium truncatum, 
T. lilacinum, T. rostratum, Boisduvalia diffusa, Valerianella magna, 
V. ciliosa, Lessingia pectinata, Pyrrocoma eriopoda, P. solidaginea, P. 
subviscosa, Aster militaris, A. frondeus and Vagnera pallescens. To the 
same paper is appended a revision of the genus Tropidocarpum, includ- 
ing four species. e 

An important paper comes to us from the College of Agriculture of 
the Imperial University of Japan (Bull.5, Vol. II, Dee., 1895). It in- 
cludes a descriptive list of the winter state of the trees of Japan, by 
H. Shirasawa, illustrated by twelve crowded plates of twigs and buds. 

Dr. J. C. Arthur has found out that the common notion of farmers 
that one of the seeds in the bur of the Cocklebur (Yanthiwm canadense) 
germinates one year and the other does not grow until the following or 
some subsequent year is true. He details his observations and experi- 
ments in a paper in the Proceedings of the 16th Annual Meeting of 
the Society for the Promotion of Agricultural Science. ‘The purpose 
of this seemingly unique character is to distribute the two seeds of the 
bur in time, the customary distribution in space being impossible owing 
to the indehiscent structure.” 

The announcement that the Botanical Gazette is hereafter to be pub- 
lished by the University of Chicago will please every friend of science, 
since it insures its permanence and provides for that growth which the 
development of American botany demands. 


Suggestions About Antidromy and Didromy.—The inter- 
esting notes from Prof. Todd in the Naturatist for March seem to 
me to bear upon a phenomenon which is different from what I have 
called antidromy: upon the secondary changes in the ordinary growth 
which seem to be intimately related to the direction of light and the 
necessities of exposure to air. They are commonly shown by the foli- 
age of such plants as the elm, morningglory, peach, and Forsythia, 
and very often by flowers, in which they may subserve cross-fertiliza- 
tion. 

Antidromy, in its strict sense, is a diversity of a primitive character, 
arising phylogenetically away down in the cryptogams, and maintained 


with singular constancy through all the Phaenogams ; and ontogenet- 
ically it starts in the ovule, depending on the circumstance that every 
plant bears two castes of seeds, one set on each border of the carpellary 
phyllome. I have not yet determined whether it is a dextrose seed that 
grows on the right margin of the carpel: but all the carpels on the 
same plant seem to retain the twist of the plant which bears them (well 
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shown by the twisted pods of species of Prosopis), whilst the seeds 
which arise from the two sides of a carpel are diverse. The order of 
development in the carpel may depend on the direction of the nutri- 
ment, and on the lines of least resistance in the crowded condition of 
young organs resulting in right-handed and left-handed ovules. The 
outcome is that in the adult plant the whole phyllotaxy, including the 
floral structure and ramification of the entire organism and its inflor- 
escence, are of one and the same order in any one individual plant, 
and of a different order in other plants of the same species. Whether 
this is of any special advantage to the grown plants I cannot say ; but 
possibly by imparting different habits of growth to the various mem- 
bers of crowded vegetation, it may cause them to separate from each 
other, and so may diminish the intricate interlacing which is so injuri- 
ous to gregarious plants. 

Now that the season of vegetation is returning it is to be hoped that 
some of our young botanists will make and record their observations 
on this subject. We want especially to find out exceptions, apparent 
or real. My first paper was incorrect as to the supposed antidromy of 
rows of grains in the case of maize; dissection seemed to teach this ; 
but I might have foreseen that the ear is just like the male panicle, 
having a disorderly crowd of grains rearranged by a secondary process 
into orderly rows, each row, however, including both dextral and sinis- 
tral grains. The case of the Bilsted (Liquidambar) is a puzzle, some 
of the branches of the same tree having dextral phyllotaxy, and others 
having sinistral phyllotaxy; this is the only case of the true internal 
antidromy known to me, though I shall not be surprised by the dis- 
covery of other similar cases. A somewhat similar condition is re- 
ported to me by Prof. Francis E. Lloyd, of Forrest Grove, Oregon, in 
ten cases of Acer circinatum. Perhaps these cases are allied to that of 
plants arising from rootstalks, as Jris and Calla, Helonias, Nuphar, ete., 
in which different plants arising from the same rootstalk are antidro- 
mic. It will be worthy of examination whether sarmentose plants, as 
strawberry, and the Saxrifraga described by Prof. Todd are antidromic 
as between those grown from the same original stock. 

The phenomenon which I have termed didromy, where the same 
member is twisted in opposite directions at its two extremities, seems 
to me to be always related to the immediate life of the plant, and to 
have no genetic significancy. The didromic twist of the awn of Dan- 
thonia and other grasses, results in the upper part penetrating an object 
so soon as the lower part untwists by the application of water: that of 
the long peduncle of Vallisneria approximates the extremities, thus 
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pulling the fertilized flower down through the water without turning it 
around. IfI am correct in the observation that some plants of Valli- 
sneria have the dextral twist at the lower part, and others have the 
sinistral twist below, this would be a complex of the primitive anti- 
dromy having superposed upon it a recently acquired didromy. 

A different line of investigation will search out the relation of dex- 
trorse or sinistrorse phyllotaxy to the leaf-traces in the stem. I am con- 
vinced that inattention to this point has marred some of the work on the 
histology and the plan of the fibrovascular bundles, and that even with 
opposite-leaved plants, many species will be found to exhibit a dupli- 
cate pattern as between the arrangements in different individuals of a 
species.—GEORGE MACLOSKIE. 

Princeton College, March 16, 1896. 


VEGETABLE PHYSIOLOGY-' 


A New Classification of Bacteria.—In a recent number of 
Die Natiirlichen Pflanzenfamilien (Lieferung 129, Leipsic, 1896) Prof. 
W. Migula, of Karlsruhe, givesa classification of the bacteria which is 
much more practical and satisfactory than that of Dr. Alfred Fischer, 
noticed in the September (1895) number of this journal. Migula’s ar- 
rangement seems, on the whole, to be the best yet devised, and will 
probably come into general use, at least among botanists. The charac- 
ters of several genera are amended, properly it seems to the writer, 
e. g., Bacterium, Bacillus, Streptothriz, and other genera are discarded 
as being founded on purely biological grounds, e. g., Photobacterium, 
Nitromonas, Clostridium. Of course, biological peculiarities are recog- 
nized as indispensable in the differentiation of species. In reading this 
paper one is occasionally surprised at the omissions, but taken in its 
entirety the work of consulting literature seems to have been very care- 
fully done, and what is more important the classification appears to 
‘have grown out of a long and wide experience in the laboratory, and 
seems to be eminentlyusable. This paper treats briefly of most important 
literature, morphology, vegetative zondition, resting state, cultures on 
artificial media, biological peculiarities, geographical distribution, rela- 


1This department is edited by Erwin F. Smith, Department of Agriculture, 
Washington, D. C. 
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tionships, earlier classifications, etc., and then proceeds to the descrip- 
tion of the families and genera. The group Schizomycetes forms the 
first section of the Schizophyta, and is divided into five families; Coc- 
Bacteriacez, Spirillaceze, Chlamydobacteriaceze and Beggiatoa- 
ceze, as follows: 
I. Cells globose in a free state, not elongat- 
ing in any direction before division into 
1, 2 or 3 planes 1. Coceacez. 
II. Cells cylindrical, Jonger or shorter, only 
dividing in one plane, and elongating 
to twice the normal length before the 
division. 
(1) Cells straight, rod-shaped, with- 
out a sheath, non-motile or mo- 


tile by means of flagella 2. Bacteriacez. 
(2) Cells crooked, without a sheath 3. Spirillacez. 
(3) Cells enclosed in a sheath 4, Chlamydobacteriacez. 


(4) Cells destitute of a sheath, united 
into threads, motile by means 
of an undulating membrane 5. Beggiatoacez. 
The genera recognized by Prof. Migula are as follows: 
(1) Coccaceze 
A. Cells without organs of motion 
a. Division in one plane 1. Streptococcus. 
b. Division in two planes 2. Micrococcus. 
¢c. Division in three planes 3. Sarcina. 
B. Cells with organs of motion 


a. Division in two planes 4, Planococcus. 
b. Division in three planes 5. Planosarcina. 
(2) Bacteriacese 
A. Cells without organs of motion 1. Bacterium, 


B. Cells with organs of motion (flagella) 
a. Flagella distributed over the whole 


body 2. Bacillus. 
b. Flagella polar 3. Pseudomonas. 


(3) Spirillaceze 
A. Cells rigid, not snake-like flexuous 
a. Cells without organs of motion 1. Spirosoma. 
b. Cells with organs of motion (fla- 
gella) 
1. Cells with 1, very rarely 2 
-3 polar flagella 2. Microspira. 
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2. Cells with polar flagella- 
tufts 3. Spirillum. 
B. Cells flexuous 4. Spirochieta. 
(4) Chlamydobacteriaceze 
A. Cell contents without granules of sul- 
fur 
a. Cell threads unbranched 
I. Cell division always only 
in one plane 1. Streptothrix. 
IT. Cell division in three 
planes previous tothe for- 
mation of conidia 
1. Cells surrounded by « 
very delicate, scarcely 
visible sheath (marine) 2. Phragmidiothrix. 
2. Sheath clearly visible 


(in fresh water) 3. Crenothrix. 
b. Cell threads branched 4, Cladothrix. 

B. Cell contents containing sulfur gran- 
ules 5. Thiothrix. 


(5) Beggiatoaceze 

Only one genus known (Beggiatoa Trev.) which is scarcely separa- 
ble from Oscillaria. Character as given under the family. 

This scheme is simple in comparison with that of Fischer, but to fully 
appreciate it one should compare it with that of de Toni and Trevisan 
in Saceardo’s Sylloge Fungorum, where cumbrousness and triviality 
reach a climax, these authors breaking up the group into no less than 
50 genera. 

From among the various general statements we cull the following: 
For the most part the wall of the cell is formed not out of cellulose or 
any similar carbohydrate, but out of albuminoids. The wall may, 
however, contain embedded in its substance variable quantities of a 
carbohydrate coloring blue with iodine. There is no “ centralkérper ” 
in the true bacteria, but vacuoles have frequently been mistaken for 
such bodies. Most bacterial pigments are non-nitrogenous bodies 
related to the analin colors; others are nitrogeneous substances related 
to the albuminoids, such apparently are the fluorescent pigments. The 
manner of cell division is a fundamental distinction between Bacteria- 


cece and Coccacee. Cell division always takes place at right angles to 
the longitudinal axis when any such is clearly visible. With few 
exceptions motility is accomplished by means of flagella. These are 
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extremely delicate protoplasmic structures originating directly from the 
membrane. This mode of origin makes it still more probable that the 
wall of the cell is only an external denser Jayer of plasm. Bacteria in 
which the contents has been drawn away from the point of insertion of 
the flagella by plasmolysis are apparently still capable of motion. 
The flagella are either fastened to one or both poles of the cell or else 
are scattered irregularly over the whole body. This position of the 
flagella on the bacterial body is constant and may be used to distinguish 
genera. In some species all of the plasma of the mother cell is not 
used up in spore formation, but sometimes a considerable part is left in 
the rod. In germination the spores swell up, lose their refractive 
power, and usually open either at the pole or equatorially allowing the 
young germ to protrude, but sometimes the wall of the spore entirely 
deliquesces before the germ has protruded, the latter simply elongating 
as a vegetative cell. It is not always easy to determine the charac- 
ter of the refractive contents of bacterial cells, and in such cases abso- 
lute demonstration of their sporiferous nature can only be had by see- 
ing them germinate. All bacterial cells may pass into a resting state 
when for any reason growth ceases, but such cells do not possess any 
spore character and are only ordinary vegetative cells under conditions 
unfavorable to growth. Arthrospores do not exist, and this term 
should be discarded. Gonidia occur in the Chlamydobacteriacese. In 
Cladothrix these bodies escape from the sheath as swarm cells. In 
Crenothrix and Phragmidiothrix the contents of the vegetative cells 
becomes septated into Sarcina-like cubical packets, the individual 
cells of which finally round off and escape on the opening of the sheath 
as non-motile bodies which soon grow out into new threads. In Strep- 
tothriz the contents of the cell breaks up into a series of ovoid or round 
non-motile cells which escape from the sheath and grow wherever they 
happen to lodge. 
This paper can be had from Wilhelm Engelmann, Leipsic, for 3 
marks, and ought to be in the hands of every working bacteriologist. 
Erwin Suiru. 
Ambrosia Once More.—There are two species of Xyleborus 
which bore in orange wood, one is X. fuscatus and the other is really 
undescribed, but goes well enough for the present under the name of 
X. pubescens. Both of these are associated frequently with Monarthrum 
fasciatum and Monarthrum mali, not only in the orange but in other 
hard wood trees of any kind, and even in the wood of wine and ale 
casks, in which they are able to propagate their “ambrosia ” as well as 


in living or rather in dying trees. The ambrosia is very probably a dif- 
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ferent fungus for the different species of these beetles, even where several 
species occur in the same tree trunk. The ambrosia of X. pubescens 
and X. fuscatus is deep black in its stain, or in its later stages, and the 
same fungus may serve both these species; but X. «ylographus, a cos- 
mopolitan species frequently found in hickory, oak, beech and the like, 
has a very different ambrosia, which is olive-green when dry, or leaves 
a stain of that color in the chambers. The ambrosia of X. celsus, a 
large species found in hickory, is dark brown in stain and in the form 
of its conidia is entirely different from that grown by any other of the 
species I have mentioned. 

In the orange trees injured or killed by frost the most numerous 
borer is Platypus compositus. Its ambrosia is entirely different from 
that of the Xylebori in the orange, and stains the chambers dark 
brown. Several species of Platypus are found in the Southern States 
in all sorts of timber, conifers and deciduous treesalike, P. compositus 
attacks all sorts of trees, including our pines. 

The scolytid boring into the whortleberry, which I brought to the 
Department of Agriculture last fall is Corthylus punctatissimus. It 
lives in the roots of several shrubs, as hazel, witch hazel, etc. Its 
ambrosia leaves a deep black stain. Corthylus columbianus, discovered 
by Hopkins, makes notable black stains in Liriodendron wood. 

I have had the opportunity of examining three or four kinds of am- 
brosia and have found them very distinct in the form and arrangement 
of the conidia as well as in the habit of growth of the mycelium. There 
is, I think, very little doubt that the different species of ambrosia are 
connected with certain scolytid beetles irrespective of the wood in 
which they make their galleries. The different genera in which I have 
found the food to consist of ambrosia are Platypus, Xyleborus, Mon- 
arthrum and Corthylus. It is useless to give lists of plants attacked 
by these ambrosia-raising beetles because most of them make their gal- 
leries and brood chambers in a great variety of trees and shrubs 
Some species live preferably in the roots of plants and others in the 
trunks or larger branches, but very few species are restricted to one or 
even a few kinds of timber. 

I expected to learn much about the forms of ambrosia found in gal- 
leries of the different borers in orange trees, but I find on my return 
here this winter that a ferment has taken complete possession of all the 


ambrosia which I have examined, and the operations of the beetles are 
for the time being at a standstill. A slide of the material now lining 
the galleries [Feb. 20, 1896] shows only fragments of the mycelium of 
the fungus, and the entire field swarms with bodies like yeast (or bac- 
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teria?) in active eruption. These spores form dense masses and entirely 
fill up many of the burrows, often smothering the insects. I am curious 
to know whether this is really the end of a prodigious attack that has been 
made by the beetles during the past.summer upon the dying orange 
trees, oaks and other timber injured by the great freezes of last winter 
[Dec. 27-29, 1894 and Feb. 7-9, 1895], or whether it is only a tem- 
porary condition due to the inactivity of the beetles during the winter 
I should not be surprised to find that it has put an end to further in- 
crease of the colonies of ambrosia-eating insects by making it impossi- 
ble for them to propagate their food fungus—Henry G. Hupparp, 
Crescent City, Florida. 

Note.—Mr. Hubbard reports (May 13) that the beetles were finally over- 


whelmed by this “intruding ferment,” and now believes that their depredations 
are usually brought to an end in this manner.—E. F. S. 


ZOOLOGY. 


The Feeding Phenomena of Sea Anemones.—Nagel has 
claimed that only the tentacles of the sea anemones were stimulated by 
food, while Loeb has shown that other parts of the oral dise were 
equally sensitive. To settle which was correct Dr. Parker made his 
experiments on our common Metridium marginatum.' When the ani- 
mal is expanded, carmine dropped on the tentacles is gradually carried 
outwards by the ciliary action until it is dropped outside the dise. In 
this there is at first only a slight muscular action, and then the tenta- 
cles are quiet as before. If, however, a bit of crab-flesh be dropped on 
the tentacles, these are stimulated much more. They now gradually bend 
inward, and the flesh, carried toward the tips of the tentacles like the 
sarmine, is dropped inside the lips of the mouth. Experiments showed 
that this stimulation was produced by the juices of the meat, sugar, 
all substances with taste—as well as 


quinine, meat and picrie acid 
filter paper, rubber, ete., produced no stimulation. Each tentacle was 
stimulated alone. Between the tentacles and the lips is an intermediate 
zone in which no stimulation occurs. Bits of crab meat dropped upon 
it remain quiet for a time, and then gradually move outwards. Dr. 
Parker was not able to explain with certainty how. When, however, 
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the meat reached the tentacles, these were stimulated, and acted just 
as before. 

The region of the lips was different in its action. At either end 
(sometimes at only one) is the. ciliated siphonoghlphe, and here the 
ciliary action is constantly directed inward, and all matters placed 
upon them were invariably carried inward—paper, meat, quinine, sand, 
all acting alike. At both siphonoghyphes the current was the same— 
directed inward. The rest of the oral area between the siphonoghyphes 
is also ciliated, but here the current is normally outward. Sand or 
‘armine dropped here was carried outward, across the intermediate 
zone and over the tentacles as before. If, however, a bit of meat be 
placed here, it at first starts outward, then stops and moves in toward 
the mouth, thus indicating, as did other experiments, that there was a 
reversal of the direction of ciliary action. Stimulation of one side in 
this way did not cause reversal in the other lip. Again, indifferent 
substances and crab-meat placed near each other moved in different 
directions, thus indicating that the reversal affected only a small area 
and not the whole of the lip. Filter paper alone was passed outward ; 
filter paper soaked in crab juice was swallowed. No such ciliated areas 
occurred on the column, and this region did not react in any way to 
food stimuli. 


The Relation of Myrmecophile Lepismids to the Ants.— 
The relation of the numerous forms of animal life found in ant hills (and 
therefore myrmecophilous) to the owners of the hills is varied, It has 
long been well-known that the plant-lice found in the hills have a rela- 
tion to the ants nearly analoguous to that of the cow to man. They 
are retained and cared for by their owners for the liquid that they 
exude from their bodies when tickled by the “ milker’s” antenne. 

Certain staphylinids also exude a substance of which the ants seem 
to be fond, and in return are fed by the ants. As a consequence of 
this symbiotic relation, Wasmann has pointed out that the palpi of the 
staphylinids have become more or less noticeably reduced in size, thus 
indicating some degree of dependence upon the ants. In the case of 
Claviger testaceus found in the ant hills in the neighborhood of Paris, 
this dependence is so complete, according to Janet,’ that the beetles 
perish upon being separated from the ants. To this sort of symbiotic 
relation the name-coiners have applied the term myrmecoxeny. 

In addition to these myrmecoxenous forms there are those that like 
Myrmedonia funesta capture and devour either the ants themselves or 


2 Comptes Rendus, CX XII, 799-802. 
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their young, and must in consequence bear the term myrmecophagous. 
Then there are nematode internal and acarid external parasites. Then 
there are forms, that like the isopod Platyarthrus hoffmanseggi of Eu- 
rope, flourish in and upon the detritus of the hills without molesting or 
being molested by the ants, a mode of life denominated syneeketic. 
Lastly, come the lepismids, living what Janet calls a myrmecocteptic 
life. Notwithstanding the name, the relation of the lepismids as told 
and illustrated by the above named writer is peculiar, and withal 
rather interesting. His experiments were performed with Lepismina 
polypoda Grassi, captured along with a colony of Lasius wnbratusx Nyl. 
Some twenty-one of the lepismids were separated from the ants, and 
fed upon a mixture of honey, sugar, flour, and yolk of egg. At the 
end of two years and six months only nine remained in good condition. 
These willingly eat the drops of food presented to them upon the 


points of fine pincers. Those left and reared along with the ants were 
much more active than the separated lot, ranning incessantly among 
the ants, always seeming to avoid remaining quiet in their presence. 
Sometimes they were pursued, but owing to their superior agility were 
able to escape. In the conditions of the artificial nest, however, where 
places of safety were doubtless fewer than under natural conditions, 
they were often captured. Two days after the beginning of the experi- 
ment five Lepismid cadavers were noted. In order to save the rest the 
colony was given a new nest, where certain places would be less fre- 
quented by the ants. These the Lepismids found, and in them remained 
quiet ; but as soon as a single ant made its appearance, they scampered 
precipitously away. 

When the ants were fed with their customary supply of small drops 
of honey, the Lepismids, by their agitation, manifested that they had 
become aware of the proximity of very desirable food. Meanwhile, 
the ants that had discovered it, gorged themselves to fulness. Then, 
returning to the neighborhood of their companions, who had not found 
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the supply, seemed to be requested by the latter to “give me some;” a 
request that did not seem to be refused. Soon pairs of ants became 
locked together mandible to mandible, the one giving, the other receiy- 
ing, a drop of honey. As quickly as a lepismid perceived this condi- 
tion of affairs, he rushed in between the pair and intercepted the drop 
or a portion of it in its passage, and then retreated precipitately, but 
only to treat another pair in a similar manner, and so on until his 
hunger was appeased. Lepisma then is not in the ant hill for an exchange 
of services, like some of the staphylinds; nor to be “ milked,” like the 
aphid, nor to be a common parasite, nor 4 common thief; but is there 
as more or less of a wary freebooter.—F. C. K. 


Lipophrys a Substitute for Pholis.—In my article on the 
application of the name Pholis to the gunnels, I find a note was omit- 
ted, replacing the homonymous name of the blennioid genus. As the 
latter will be left without a proper name on account of the preoccu- 
pation of the one it has so long borne by the gunnel, a new one will 
be requisite for the blennioid genus, then, [ propose the designation 
Lipophrys (2:7, indicating want or absence; o¢p5s, eyebrow)’ in illu- 
sion to the absence of the superciliary cirri, and its type is the common 
Blennius pholis (Linn) of Europe. 

I have given the family name Pholidide, because there are some 
who will not retain Xiphidion on account of the existence of a prior 
Xiphidium, and therefore would not adopt the family name derived 
from that genus. If, however, the latter is retained, it would be better 
modified as Xiphidiide.—TuHEopDoRE GILL. 


Blind Batrachia and Crustacea from the Subterranean 
Waters of Texas.—F rom an artesian well, 188 feet deep, recently 
bored at San Marcos, Texas, there were expelled more than a dozen 
specimens of a remarkable batrachian, together with numerous crusta- 
ceans. The latter are described by Mr. Benedict, and the batrachian 
by Dr. Stejneger. 

The crustaceans comprise numerous shrimps (one new species, Pale- 
monetes antrorum, a lesser number of Isopods of a new genus (Ciro- 
lanides), and a very few Amphipods. 

All the species are white, blind and have unusually long, slender 
feet and antenne. 

The Batrachian, for which Stejneger creates a new genus, is de- 
scribed under the name Typhlomolge rathbuni. It belongs to the 
family Proteide, and is more nearly allied to Necturus than to Proteus. 


analogy with without eyelids, and AtzoyAqvos, with- 
out eyeballs, or sightless. 
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Like the crustaceans, it is blind. The most remarkable external fea- 
ture is the length and slenderness of the legs. In commenting on this 
peculiarity, Dr. Stejneger says: “ Viewed in connection with the well- 
developed finned swimming tail, it can be safely assumed that these 
extraordinarily slender and elongated legs are not used for locomotion, 
and the conviction is irresistible that in the inky darkness of the sub- 
terranean waters they serve as feelers, their development being thus 
parallel to the excessive elongation of the anteunz of the crustaceans.” 
The gills are external, its color nearly white, having the upper sur- 
faces densely sprinkled with minute pale gray dots, and its total length 
measures 102 mm. (Proceeds. U.S. Natl. Mus., Vol. X VIII, 1896.) 


Lungless Salamanders.—Following up the observations of Dr. 
H. Wilder, certain tailed Batrachia examined by Dr. Einar Lonnberg 
with reference to their possessing functional lungs have brought to 
light the following facts: Desmognathus auriculatus Holbr. and Pletho- 
den glutinosus Green exhibit no trace of either lungs or larynx. A 
median longitudinal groove is the only remaining rudiment of the 
aditus ad laryngem. ‘The transverse laryngeal muscles are well de- 
veloped in Plethodon glutinosus, as is also the median narrow strip of 
connective tissue at which the muscles insert themselves. 

Maneulus quadridigitatus has no trace of lungs, larynx or aditus ad 
laryngem, and, although the laryngeal muscles are well developed, the 
connective tissue between the muscles is very feebly developed. ‘The 
median strip of connective tissue forming a point of insertion for the 
laryngeal muscles can be seen. This species exhibits the most reduced 
rudiments of the laryngeal apparatus of the specimens under obser- 
vation. 

Amblystoma opaeum possesses rudimentary lungs and a small aditus 
ad laryngem. The author regards the lungs as rudimentary, because 
they are so very small and narrow, measuring about 9 mm. in length 
and 13 mm. in width at the broadest place. It is probable that the 
function as respiratory organs in conjunction with some other organ, 
either the skin or “la cavité bucco-pharyngienne,” as Camerano has 
found to be the case with Spelerpes fused. 

The theory suggested by the author to explain the reduction and 
oss of lungs in these animals is stated as follows: When these sala- 
manders lost the gills and increased in bulk, the small and not very 
composite lungs were insufficient for respiration, so that the bucco- 
pharyngeal cavity (? together with the exterior integument) even from 
the beginning had to play a certain part. In some of the forms the 
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respiratory capacity of that cavity increased more rapidly than that of 
the lungs, which is the easier to understand, as the air breathed must 
first pass through that cavity, and because the cavity is rather large. 
When this capacity had developed to a certain extent, the lungs were 
no longer needed, and gradually atrophied from disuse. 

All the salamanders examined lead a more or less terrestrial life; 
but the peculiar characteristic of reduction of lungs is not confined to 
terrestrial forms. (Zool. Anz. XIV, Bd., No. 494, 1896.) 


Batrachia Found at Raleigh, N. C.—Necturus maculatus. 
Water Dog. This species is caught by anglers in the spring, and seems 
scarce, as I have only seen eight specimens so far, none of which 


measured over 7} inches in total length. Some of them were evidently 


breeding females. 

Amblystoma opacum. Marbled Salamander. Common. They lay 
their eggs in dry season under logs on the edges of dried-up pools, and 
the eggs hatch out quickly when the pools fill up again from rain ; 
whether they do this in wet seasons I do not know. Sometimes 
the larve are very abundant, sometimes very scarce. This winter, 
after a dry autumn, they are abundant. Last winter, after a wet 
autumn, I found difficulty in securing any. The eggs are laid in 
October and November. 

Amblystoma punctatum. Quite rare here. 

Plethodon glutinosus, Viscid Salamander. Very common under 
rotten logs in woods. 

Manculus quadridigitatus. Tolerably common. This species enters 
the water in December to breed, and retires to dry land again about 
February. It seems entirely terrestrial, except when breeding. I took 
nearly full grown larvee in May, 1895. 

Spelerpes bilineatus. Striped Salamander. Common. This sala- 
mander is found in the water, breeding from December to March; the 
larvee first appear in May, and do not attain their full growth till a 
year or more afterwards, Except in the breeding season I believe it to 
be entirely terrestrial. 

Spelerpes guttolineatus. Tolerably common. Found mostly in or 
around rocky springs or on the edges of rocky brooks, or of the larger 
streams. They can be taken containing eggsin November; but I have 


never seen any larvee that had any sign of belonging to this species. 
Spelerpes ruber. Red Triton. Aquatic, though like the next species 

sometimes found under logs not far from the water. Judging from the 

varying size of larvee taken at the same time of year, I think it proba- 
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ble that this species spends at least one whole year, and possibly two, 
in the larvee state. 

Desmognathus fusea. Brown Triton. Found in all brooks, and is 
very common. The larve attain the adult condition in a shorter time 
than those of Spelerpes bilineutus, as though they are both hatched 
about the same time; the larvee of this species complete their meta- 
morphosis in the autumn or winter following their birth, being then 
only about one-half the size of larvee Spelerpes bilineatus of the same age. 

We get specimens of very varying coloration ; some being nearly 
black, some very light. 

Diemyetylus viridescens. Newt. Common in weedy pools. 

Amphiuma means. Rare. | know of eight adults and twenty-two 
larvee having been taken here, all being two-toed specimens. 

Bufo americanus. Common Toad. Very abundant. Breeds in 
spring and summer. : 

Scaphiopus holbrookii. Last May I collected fifty breeding in a pool 
only a few yards from my house; in every case the grasp of the male 
was inguinal. The ery was not much louder than that of the common 
toad. I have oceasionally dug them out of the ground. 

Hyla versicolor. Common. 

Hyla pickeringii, Abundant. Breeds in March and April. 

Chorophilus feriarum. Abundant. Breeds in February and March. 
I have never seen this species except at the breeding season. 

Acris gryllus. Cricket Frog. Abundant. Active all the year round 
except in the severest weather. This species breeds from April through 
most of the summer. 

Engystoma carolinense. This species is very abundant in the breed- 
ing season, which is in July and August, and possibly the two preced- 
ing months. Have never seen any except when breeding; I think 
they are nocturnal. 

Rana pipiens. Leopard Frog. Abundant. Breeds in March, 

Rana clamata, Spring Frog. Common. 

Rana eatesbiana. Bull Frog. Not as common as the preceding two 
breeds in February and March. 

Rana palustris, Pickerael Frog. Rare, Only four specimens so far. 
—C. 8S. 


The Frilled Lizard.—The report that the Frilled Lizard ( Chlam- 
ydosaurus kingit) inhabiting the tropical parts of the Australian 


continent, is in the habit of running erect on its hind legs, receives 
confirmation from W. Saville Kent. Specimens in captivity were 
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seen by him to run thirty or forty feet at a stretch, in an erect position 
on their hind legs, and when after resting momentarily on their 
haunches, to resume a running course. The conformation of the hind 
foot is such that when running only the three central digits rest upon the 
ground. Consequently the track made by this lizard in passing erect 
over wet sand would correspond with such as are left in mesozoic strata 
by various Dinosauria (Nature, Feb., 1896). Mr. Kent suggests 
affinities with the latter order; but these do not exist, as Chlamydo- 
saurus is a typical Lacertilian. It is not the only lizard that progresses 
on its hind legs, as Mr. Francis Sumichrast pointed out several years 
ago that a species of the Iguanid genus Corythophanes found in Mexico 
has the same habit.—-(Ep.) 


The Palatine Process of the Mammalian Premaxillary.— 
While engaged in the study of the comparative anatomy of Jacobson’s 
Organ, Mr. R. Broom came across some interesting facts in connection 
with the palatine process of the mammalian premaxillary, which he 
puts on record in the Proceeds. of the Linnean Soc., N.S. W., Vol. X, 
1895. From his observations he concludes that the os paradoxum in 
Ornithorhyncus, the anterior vomer (Wilson) in Ornithorhynchus, the 
anterior paired vomer in foetal Insectivora, etc. (Parker), the prepala- 
tine lobe of vomer in Caiman (Howes), and the vomer in Lacertilia 
and Ophidia (Owen, Parker, etc.), are homologues or synonyms of the 
process under discussion. He therefore suggests the name prevomer, 
to cover all the designations which the different forms of this ossification 
has received. (Proceedings of the Linnzan Soc. of N.S. Wales). 


New formation of nervous cells in the Brain of the 
Monkey, after the complete cutting away of the occipital 
lobes.—It is known that the noviformation in the nervous cells in the 
nervous centres and above all in the brain has not yet received a 
definite solution. There has been made, however, a number of researches 
on this important question, but the contradictory results arrived at, 
have not as yet advanced our knowledge on this subject. On the con- 
trary, the conclusions arrived at by M. G. Marinesen, presented to the 
Society of Biology in 1894, are that the cells and nervous fibres of the 
nervous centres do not grow again after their destruction. 

In pursuing his studies on the physiology of the occipital lobes, M. 
Alex. N. Vitzou has discovered the presence of cells and of nervous 
fibres in the substance of noviformation, in the Monkey, two years and 
two months after the complete cutting away of the occipital lobes. The 
entire extirpation of these lobes results, as is known, in a total loss of 
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sight in both monkeys and dogs. The experience of the author, con- 
cerning this point agrees with that of M. H. Munck and confirms 
his conclusions. The later researches of different scientists have con- 
firmed the facts which he demonstrated. 

Repeating the experiment of total extirpation of the two occipital 
lobes of monkey, February 19, 1893, M. Vitzou noticed that during the 
fourth month the animal commenced to perceive persons and objects, 
but with great difficulty. At the end of fourteen months, the ability 
to perceive was greatly increased. The monkey could avoid obstacles, 
which he could not do during the first months following the operation. 

On the 24th, of April, 1895, Mr. Vitzou repeated the operation 
upon the same animal. After denuding the skull he found the orifices 
of trepanation closed by a mass of rather firm connective tissue. On 
lifting this mass with care, to his astonishment and that of the assistants 
standing about him, he found the entire space which had formerly 
been occupied by the occipital lobes completely filled with a mass of 
new formed substance. This he proceeded at once to examine. 

A portion was taken from the centre of the mass closing the orifice 
of trepanation, and another from the posterior part of the new formed 
substance found in the skull. Employing both the rapid method of 
Golgi and Ramon y Cajal, and the method of double coloration with 
hematoxyline of Erlich and eosine in aquous solution, M. Vitzou 
demonstrated the presence of pyramidal nervous cells and of nerve 
fibres. The nerve tissue was present in large quantities and the nerve 
cells less numerous than in the occipital lobes of the adult animal, but 
their presence in the new formed mass was constant. 

In brief the conclusion from the preceding experiment is that the 
new substance occupying the place of the occipital lobes, was of 
nerve nature, and that it was due to a new formation of cells and of 
nerve fibres in the brain of the monkey. Here is a fact, says the 
author, which demonstrates the possibility of regeneration of nerve 
tissues in the brain, as well as, what was previously known, that active 
nutrition is maintained in the rest of the organ. 

Moreover, we find in the presence of cells and nerve fibres in the 
new formed mass an explanation of the fact concerning the betterment, 
although slight, of the sense of sight. This explains also contradic- 
tory facts presented by different scientists, in the case of partial extir- 
pation of the brain followed by an amelioration of the functions lost 
during the first operation. 

M. Vitzou adds that the monkey having been subjected to a second 
operation lost the sight from both eyes fer three months and a half, at 
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the end of which time he gave signs, although somewhat uncertain, of 
recovering his vision. The animal is well cared for in order that the 
author may continue his observations for some time to come; then 
later, he will be sacrificed in order that a complete study may be made 
of the new formation. (Revue Scientif. 1895, p. 406.) 


ENTOMOLOGY.’ 


Domestic Economy of Wasps. 
been given to the biology of wasps. One of the most interesting ac- 
counts is that of M. Paul Marchal’ summarized in the Annals of Mag- 
azine of Natural History. The investigator studied the earth-burrow- 
ing wasps (Vespa germanica, V. vulgaris). The fully-formed nests 
contain small and large cells, the latter constituting two or more of the 


Much attention has recently 


lowest combs, while the others make up the six to ten upper combs. 
The large cells, built only by the workers in August, may, at an early 
period, receive indifferently either females or males, the former being 
either queens or very large workers, the latter always in small propor- 
tion ; after the first of September these cells are entirely set apart for 
the queens, so that in October no males are to be found in them. 

The small cells, from the time that the laying of eggs for males has 
begun, contain indifferently up to the end of the season either workers 
or males. The proportion of males inthe combs of small cells decreases 
from below upwards, with this remarkable exception—that if there be 
a mixed comb containing both large and small cells, the small cells are 
influenced by the proximity of the large cells, and contain very few 
males. 

The beginning of the period for laying males coincides very nearly 
with the time of appearance of large cells, early in August. The curve 
which represents their production rises suddenly in an almost vertical 
manner to reach its maximum; it then descends gradually with or 
without oscillations to the end of the reproduction. The queen takes 
a prominent part in this great production of males, because the laying 
workers have already long since disappeared, whilst the young male 
larve are still to be found in great numbers in the nest. 

The queen has then (at least after the early days of September) the 
power to determine with certainty the female sex of the eggs which 


1 Edited by Clarence M. Weed, New Hampshire College, Durham, N. H. 
> Comptes Rendus, t. exxi, pp. 731-734. 
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she lays in the large cells; on the other hand, she lays indifferently 
either female or male eggs in the small cells. One can only admit in 
order to explain this remarkable fact, the principle of the theory of 
Dzierzon, based upon the fecundation, because if the production of 
males were due, for example, to the influence of season, it is evident 
that the eggs laid at the same epoch in the large cells would become 
male just as much as the others. In order to interpret all the facts, M, 
Marchal thinks this theory should be modified, by allowing the inter- 
vention of another factor than the will of the queen, and continues : 
We will admit, then, that after her first deposit of eggs, exclusively 
those of workers, which lasts until the first of August, the reflex which 
brings about the contraction of the seminal receptacle at the moment 
of the laying of each egg is no longer produced with the same energy, 
and that therefore the eggs can be laid without being fecundated ; 
thence the almost sudden appearance of males corresponding to the rela- 
tive state of inertia of the receptacle. Then it is that the workers 
building the large cells give the queen a choice between two distinet 
classes of the alveoli, and she, stimulated by the presence of the large 
alveoli, which seem té possess the power of rendering her reflexes more 
energetic, will concentrate from that time all her energies upon them 
and will lay only fecundated eggs and females. The modification thus 
introduced into the theory is important because it replaces the volun- 
tary act of the queen by a passive one. The queen does not deposit 
males and females at will; but there comes a time when she cannot do 
otherwise than deposit males, because of the relative inertia of her re- 
ceptacle. 

M. Marchal finds that the laying of eggs by workers is normal in 
August to asmall extent, and that it is greatly increased in case the 
queen is removed or stops laying. 


Circulars on Injurious Insects.—A valuable series of circulars 
on injurious insects is being issued by the United States Division of 
Entomology. In each, one of the more important pests is discussed, its 
method of work, distribution, life-history, natural enemies and reme- 
dies being clearly described. Recent issues include circulars 9 to 15, 
with the following titles: Canker-worms, by D. W. Coquillet ; The 
Harlequin Cabbage Bug, by L. O. Howard; The Rose Chafer, by F. 
H. Chittenden ; The Hessian Fly, by C. L. Marlatt ; Mosquitoes and 
Fleas, by L. O. Howard; The Mexican Cotton-Boll Weevil, by L. O. 
Howard, and Shade Tree Insects, also by Mr. Howard. 


or 
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Gypsy Moth Extermination.—The last Report of the Massa- 
chusetts Gypsy Moth Commission shows that decided progress has been 
made in checking the pests. About $130,000 was spent during 1895. 
In commenting on the policy of State control of the pest, Prof. C. H. 
Fernald writes : 

The value of the taxable property in this State is $2,429,832,966, 
and an appropriation of $200,000 is a tax of less than one-twelfth of a 
mill on a dollar. A man having taxable property to the amount of 
$5,000 would have to pay a tax of only 41 cents and 6 mills. This 
beggarly sum of money would make but a small show in the work of 
clearing gypsy moth caterpillars from an infested $5,000 farm, while 
in the uninfested parts of the State the land owners would be paying 
an exceedingly small premium to the State to insure them against the 
ravages of the gypsy moth. This premium on a $1,000 farm would 
be 8} cents, and for fifty years it would amount to only $4.163 cents. 
This protection would extend not only to farmers and owners of forest 
lands, but also to residents in villages and cities who own lots with trees 
and shrubs on them, and to vegetation wherever grown within the 
limits of our Commonwealth. 


Entomological Notes.—Messrs Howard & Marlatt publish, as 
Bulletin No. 3, of the United States Division of Entomology, an 
elaborate discussion (80 pages) of The San José Scale: Its Occurrences 
in the United States, with a Full Account of its Life-history and the 
Remedies to be used against it. 

In reporting’ on the 1895 experiments with the Chinch-Bug diseases, 
Prof. F. H. Snow says that the year’s experience corroborates the con- 
clusion of former years that Sporotrichum is ineffective unless the 
weather conditions favor its development. 

In Bulletin 36, of the Hatch Experiment Station of Massachusetts, 
Messrs Fernald and Cooley discuss the imported Elm Leaf Beetle, the 
Maple Pseudococcus, the Abbot Sphinx and the San José Scale. 

Some potato insects are discussed by Prof. H. Garman in Bulletin 61 
of the Kentucky Experiment Station. 

Mr. M. V. Slingerland continues the excellent entomological bul- 
letins from the Cornell University Experiment Station. Recent issues 
deal with Climbing Cutworms (Bulletin 104), Wireworms and the Bud 
Moth (107) and the Pear Psylla and Plum Scale (108). 

In Bulletin No. 48, of the Minnesota Experiment Station, Prof. Otto 
Lugger discusses Insects Injuriousin 1895. The Bulletin covers about 


° Fifth Report of Experiment Station of the University of Kansas. Lawrence, 
1896, 
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150 pages with sixteen plates, and shows that a large amount of work 
has been done. The entomological department has a special annual 
appropriation of $5,000 which enables it to carry on extensive field 
experiments. 

In the December, 1895, Bulletin of the Tennessee Station, Chas. E. 
Chambers discusses the Chinch Bug. 

Mr. Frank Benton’s admirable Manual of Instruction in Apiculture, 
issued as Bulletin No. 1, New Series of the United States Division of 
Entomology, is being most cordially welcomed by the bee keeping fra- 
ternity. 


EMBRYOLOGY:! 


Morphology ofthe Tardigrades.’—R. v. Erlanger has published 
the results of his observations on the early development of Macrobiotus 
macronyx Dujardin. The division of the egg is total and equal, seg- 
mentation-resulting in the formation of a long oval blastula with the 
segmentation cavity located nearer the posterior, more pointed pole. 
Regular gastrulation takes place, with the cells of both ectoderm and 
entoderm at the anterior more flattened, pole considerably larger than 
those posterior to the blastopore, this difference being noticable through- 
out the entire development. The embryo bends ventrally and the 
entoderm becomes constricted into two sections, the anterior, the germ 
of the cesophagus together with the sucking stomach and the posterior, 
the germ of the true stomach. The ectodermal cells of the anterior 
and ventral walls increase in number and size, representing respectively 
the starting points of the eves and ventral nerve chain. The hind gut, 
extending dorso-ventrally, represents the third division and is in open 
communication with the blastopore. In the ensuing stage the blasto- 
pore becomes closed and later the true anus breaks through in the same 
place. 

Up to this stage the embryo has consisted of but the two primary 
germ layers. The mesoderm develops as paired ccelomic pouches from 
the Archenteron, the first pair appearing at the posterior end of the 
embryo forming the fourth segment, the second pair in the anterior end 
giving rise to the first segment, the third pair in the second segment 

1 Edited by E. A. Andrews, Baltimore, Md., to whom abstracts reviews and 
preliminary notes may be sent. 


2 Morph. Jahrbuch., Bd., XXII, 1895, 
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and the fourth pair in the third segment. In addition to these the first 
pair of mesodermal pouches, right and left of the first pair of append- 
ages divide and give rise to a pair of head pouches. The gonad 
develops as a dorsal evagination of the archenteron between the second 
and third segments and later pushes itself forward into the region of 
the second segment. 

There develops further, in the region between the stomach and mid- 
gut an unpaired accessory sexual gland and at the same stage there is 
developed a larger pair of evaginations of the midgut which the author 
designates as the midgut glands. The salivary glands develop as ecto- 
dermal invaginations of the head segment. The author does not con- 
sider the musculature, the nerves, or the transformation of the coelomic 
pouches, reserving those points for another paper. 

After a careful consideration of historical and comparative points, 
in which he discusses the results and views of the various authors who 
have published papers on the tardigrades and presents his own ideas on 
the questions concerned, the author, in closing, hopes that what he has 
contributed to a knowledge of the morphology of the tardigrades will 
be sufficient to give them a place at the bottom of the arthropod stem. 
He does not maintain that the tardigrades represent the stem form of 
the arthropods but that they have branched off early and at the very 
bottom of the arthropod phylum and in many respects developed 
partially, but a considerable number of primitive characters remain 
which seem to show that they are transitional forms to other phyla. 

In a second paper by the same author’ the earlier embryonic stages 
of Macrobiotus macronyx Duj. are described as follows. 

Contrary to condition found in the terrestrial tardigrades, in the 
species studied, the males are equal to the females in number. The 
males are smaller by half than the females, the latter appearing brown- 
ish-yellow in color owing to the eggs in the ovary which in a ripe con- 
dition attains a considerable size. The author was unable to distinguish 
a copulatory apparatus as described by Graff and the manner of 
fertilization precludes the existence of such an organ. The female 
withdraws her body into the chitinous envelope so that the hinder part 
is clear as far as the second pair of appendages and the eggs are 
extruded into this cavity through the anus. The hinder end of the 
chitinous shell of the female is turned in for a short distance, forming 
a short tube. 

During copulation the female moves about dragging the male cling- 
ing to her back. The male deposits the spermatazoa near the posterior 


3 Biologisches Centralblatt., 15, 
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end of the female and they are sucked in through the tube at the pos- 
terior end of the female by a sort of pumping motion maintained by 
some peculiar muscular action on the part of the female. 

The maturation stages viewed externally and in section present the 
usual phenomena with one peculiarity, the formation of four polar 
globules instead of three, the second globule extruded dividing in the 
same manner as the first, thus giving rise to the additional body. 

The first division of the egg presents a two cell stage, the second 
division, a three cell stage, the third division a four cell stage followed 
by the eight, sixteen and thirty-two cell stages. In the four cell stage 
only two of the four cells are in contact, the former being somewhat 
oblique to the long axis. 

The egg membrane is a product of the egg itself, and probably 
derived from the alveolar layer. In the young the appendicular 
glands, opening through tubes between the claws are much Jarger than 
in the adult and consist in great part of the ccelomic pouches. In con- 
trast to the terrestrial tardigrades Macrobiotus macronyx does not revive 
after desiccation.—F. D. LaAmBerr. 


An abnormal chick.—In a brood of chicks there occurred one case 
in which there was an opening in the abdominal wall on the right side 
through which extended what seemed to bea loop of the intestine. The 
loop ligatured the tibio-tarsus just above the ankle joint. 


Upon dissection, however, it appeared the loop was nothing more nor 
less than a region of the yolk sac constricted by twisting. The 
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(smaller) portion of the yolk—sac thus constricted off was darker and 
had begun to undergo decay. The opening in the abdominal wall is 
nearly oval, 9 mm. long by 7 mm. broad. The edges are smooth as if 
about a natural opening. 

A glance at the accompanying figure will reveal a certain amount 
of asymmetry, due mostly to the position of the yolk sac. 

The youngster was hatched alive. How long he might have lived, 
or whether the opening would have healed cannot be said, as the owner 
did not give it a chance. 

In all probability the condition just described was caused by some 
inadvertent movement of the embryo, thus displacing the yolk sac or 
a part of it—Francis E. Luoyp. 


PSYCHOLOGY. 


A Study in Morbid Psychology, with some Reflections. 
—When Descartes uttered his famous aphorism, “Cogito, erge sum,” he 
reasonably flattered himself on having made an irrefutable proposition. 
But the “abysmal depths of personality ” are not as easily sounded as 
the great French philosopher imagined. Certainly something thinks; 
but is it one consciousness or more that is represented in one human 
brain? The celebrated experiments of Professor Janet, of Havre, led to 
the discovery of no less than three distinct personalities in his patient, 
Madam B., and the no less noted cases of Félida X. and of Louis V.! 
show one or more personalities controlling the same brain. And there 
are epileptiform and hypnotic states where all the functions of civilized 
society are discharged without the consciousness of the ordinary pri- 
mary self. 

I will now proceed to describe the case, which forms the main sub- 
ject of this article—that of Ansel Bourne, a carpenter and itinerant 
preacher of Rhode Island. The experiences of Ansel Bourne are 
amongst the most curious to be met with in the annals of morbid psy- 
chology. Whether the symptoms of this case are due to epilepsy 
—“ masked epilepsy ”—or post-epileptic mental disturbance, they are 
equally worthy a study. 

Ansel Bourne, who is of New England parentage, was born in New 
York City, July 8, 1826, and worked steadily at his trade as a carpen- 


1 NoTE,—See article “ Double Consciousness,” in the Dictionary of Psychologi- 
cal Medicine, edited by D. Hack Duke, M. D., where cases are given, including 


those of Louis V. and Félida X. (cases 4 and 7). 
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ter till his thirty-first year. At that time, as the result of some strange 
experiences ending with the direct promptings of a hallucinatory (?) 
voice, he gave up his trade, and spent some thirty years as an itinerant 
preacher or “evangelist.” At the time of his extraordinary seizure he 
was about 61 years old, and, except for some mental disturbance caused 
by the objection of his second wife to his work as an itinerant preacher, 
he seems to have been in excellent health. 

On January 17, 1887, he went from his home in Coventry, Rhode 
Island, to Providence, in order to draw money from the bank to pay 
for a farm he had arranged to buy. He left his horse at Greene Sta- 
tion in a stable, expecting to return that afternoon from the city. He 
drew out of the bank $551, and paid several bills, after which he went 
to his nephew’s store, 121 Broad Street, and then started to go to his 
sister’s house. This was the last that was known of his doings at that 
time. He did not appear at his sister’s house, and did not return to’ 
Greene, where his horse remained for about three weeks, till it was 
taken away by Mrs. Bourne. 

On Thursday, Jan. 20, the following paragraph appeared in the 
Bulletin, of Providence, R. I, the information having been given by 
police : 

A MISSING PREACHER. 

“This morning, Mrs. Bourne, the wife of Ansel Bourne, of Greene 
Station, called at police headquarters and reported that her husband 
had been missing since Monday last. Rev. Mr. Bourne is quite widely 
known as an evangelist, and during the past twenty-five years he has 
varried on his religious work in various parts of the United States. 
For some years, it is said, he has been subject to attacks of a peculiar 
kind, which rendered him temporarily insensible, and on some ocea- 
sions he has remained in an unconscious state for many hours. ; 
Mr. Bourne was in Providence on Monday, but he did not return to 
his home, and has not been heard of since.” 

Notwithstanding the publicity given to the fact of his disappearance, 
no tidings whatever were received of him till about March 14, eight 
weeks later. The account of the morning of March 14 was furnished 
to Dr. Weir Mitchell (one of the many medical men interested in this 
extraordinary case) by Surgeon-General L. H. Read, who was sum- 
moned to examine Ansel Bourne on the morning of March 14, soon 
after he regained his ordinary waking consciousness. 

It appears that Ansel Bourne arrived at Norristown, Pa., about 
Feb. 1, 1887, i. ¢., two weeks after his disappearance from Providence, 
R. I. Under the name of A. J. Brown he rented a store room at 252 
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Main Street, from Mr. Pinkston Earle, and divided the room into two 
by means of curtains. The rear portion of the room he filled with fur- 
niture and used as a “general living” apartment, sleeping and _pre- 
paring his meals there. The front portion of the room he stocked with 
miscellaneous goods, toys, confectionery, ete. These he purchased and 
paid for in Philadelphia, which he visited each week with the purpose 
of replenishing his stock. He fastened a sign to his window reading 
A. J. Brown. Had he known Latin enough to say so he might truly 
have exclaimed, “Cogito ergo sum!” only the particular ego which 
was thinking would unhesitatingly have called itself A. J. Brown! 

The room which he rented was part of a house in which the Earle 
family were dwelling, but although they came into daily contact with 
“ Mr. Brown,” there was nothing in his manner or proceedings which 
suggested anything peculiar. He was quiet in his behavior, precise 
and regular in his habits, and paid his bill promptly. He was espe- 
cially punctual in the closing of his store at 9 P. M. on ordinary week 
days and at 10 P.M.onSaturdays. He attended the Methodist church 
on Sunday, and on one occasion, at a religious meeting, he related an 
incident he said he had witnessed on a steamer years previously, on 
the passage from Albany to New York, and his remarks were thought 
particularly relevant to the point under consideration. In short, none 
of the persons who had any dealings with him conceived any suspicion 
that he was in any unusual condition. 

On the morning of Monday, March 14, about five o’clock, he heard, 
he says, an explosion like the report of a gun or a pistol, and waking, 
he noticed there was a ridge in his bed not like the bed he had been 
accustomed to sleep in. He noticed the electric light opposite his win- 
dows. He rose and pulled away the curtains and looked out on the 
street. He felt very weak, and thought he had been drugged. His 
next sensation was that of fear, knowing that he was in a place where 
he had no business to be. He feared arrest as a burglar. He says 
this is the only time in his life he ever feared a policeman. 

The last thing he could remember before waking was seeing the 
Adams Express wagons at the corner of Dorrance and Broad Streets 
in Providence, on his way from the store of his nephew in Broad Street 
to his sister’s residence in Westminster Street, on January 17. 

He waited to hear some one move, and for two hours he suffered 
great mental distress. Finally he tried the door, and finding it fast- 
ened on the inside, opened it. Hearing some one moving in the next 
room, he rapped at the door. Mr. Earle opened it and said, “ Good 
morning, Mr. Brown.” B.: “Where am I?” E.: “ You're all 
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right.” B.: “I’m all wrong. My name is’nt Brown. Where am I?” 
E.: “ Norristown.” B.: “ Where’s that?” E.: “In Pennsylvania.” 
B.: “ What part of the country?” E.: “About 17 miles west of Phil- 
adelphia.” B.: “ What time in the month is it?” E.: “The 14th.” 
B.: “ Does time run backwards here? When I left home it was the 
17th.” E.: “17th of what?” B.: “17th of January.” E.: “It is 
the 14th of March.” 

Mr. Earle thought Mr. “ Brown ” was out of his mind, and said that 
he would send for a doctor. He summoned Dr. Louis H. Read, to 
whom Mr. Bourne told the story of his doings at Rhode Island, and 
how he remembered nothing between the time of seeing the express 
wagons on Dorrance Street and waking up that morning March 14th. 
“These persons,” he said, “tell me I am in Norristown, Pennsylvania, 
and that I have been here six weeks, and that I have lived with them 
all the time. I have no recollection of ever having seen one of them 
before this morning.” He requested Dr. Read to wire to his nephew, 
Andrew Harris, at 121 Broad Street, Providence, R. I. Dr. Read tele- 
graphed :* Do you know Ansel Bourne? Please answer.” ‘The re- 


ply came: “ He is my uncle. Wire me where he is, and if well.” 

Later this nephew came up to Norristown, sold the goods in the 
store by auction, and settled up the business affairs of “ Mr. Brown,” 
who, as Ansel Bourne, travelled back with him to Rhode Island. Dr. 
Read adds, in the account of the case, which he furnished to Dr. Weir 
Mitchell ; “ He said he was a preacher and farmer, and could not con- 
ceive why he should have engaged in a business he knew nothing 
about and never had any desire to engage in. When asked about his 
‘purchasing and paying for goods, and paying freight bills, he said he 
had no recollection of any such transactions.” 

The family with whom he lived say that after the occurrence of that 
morning he was greatly changed. He was annoyed at any reference to 
his store, and never entered it afterwards. He became despondent, 
took no food, was unable to sleep, and became greatly prostrated, both 
physically and mentally. 

Whether or no this was a case of “ masked epilepsy,” no one famil- 
iar with the peculiarities of the hypnotic state can fail to see the 
likeness between the experience of Ansel Bourne and that of patients 
who have purposely been kept for considerable periods under the in- 
fluence of hypnotic suggestion. Such patients, when aroused from the 
hypnotic trance have never any recollection of the time which has 
elapsed since they were “ put to sleep,” although in the interim they 
have been carrying on the ordinary business of life as if the whole 
“ego” were acting. 
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Early in 1890, Professor James, of Harvard, hearing of the case, 
conceived the idea that if Mr. Bourne could be hypnotized, a complete 
history of the whole incident might be obtained from him whilst in the 
hypnotic trance. The circumstances had naturally left a painful and 
perplexed impression on Mr. Bourne; he was anxious to have any 
light possible thrown on his strange experience, and he readily acquie- 
sced in the proposals made for hypnotism. 

Here, it must be noted, that no amount of suggestion, however strongly 
urged or frequently repeated, ever succeeded in merging the consciousness 
of “Albert Brown” in that of “Ansel Bourne ;” the one personality was 
absolutely separated from the other. 

Ansel Bourne came to Boston on five consecutive days, May 27-31, 
and during that time Professor James and Mr. Hodgson obtained from 
him, in the “deep” hypnotic state, the following detailed account of 
his doings during the eight weeks from January 17 to March 13, 1887. 

He said that his name was Albert John Brown, that on January 17, 
1887, he went from Providence to Pawtucket in a horse-car, thence by 
train to Boston, and thence to New York, where he arrived at 9 P. M. 
and went to the Grand Union Hotel, registering as A. J. Brown. He 
left New York on the following morning and went to Newark, N. J., 
thence to Philadelphia, where he arrived in the evening, and stayed 
for three or four days in a hotel near the depot. He then spent a week 
or so in a boarding house in Filbert Street, about No. 1115, near the 
depot. It was kept by two ladies, but he could not remember their 
names. He thought of taking a store in a small town, and after look- 
ing round at several places, among them Germantown, chose Norris- 
town, about twenty miles from Philadelphia, where he started a little 
business in five cent goods, confectionery, stationery, ete. 

He stated that he was born in Newton, New Hampshire, July 8, 
1826 [he was born in New York City, July 8, 1826], had passed 
through a great deal of trouble, losses of friends and property; loss of 
his wife was one trouble, she died in 1881; three children living, but 
everything was confused prior to his finding himself in the horse-car 
on his way to Pawtucket; he wanted to get away somewhere, he did’nt 
know where, and have rest. Hehad six or seven hundred dollars with 
him when he went into the store. He lived very closely, boarded by 
himself, and did his own cooking. He went to church and also to one 
prayer-meeting. At one of these meetings he spoke about a boy who 

* Professor Janet, of Havre, discovered accidentally that by inducing a deeper 
condition of hypnotic trance, a personality can be “ tapped”? which would other- 


wise be unknown. 
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had kneeled down and prayed for the passengers on a steamboat from 
Albany to New York.’ 

He had heard of the singular experience of Ansel Bourne, but did 
not know whether he had ever met Ansel Bourne or not. He had been 
a professor of religion himself for many years, belonged to the “ Christ- 
ian” denomination, but back there everything was mixed up. He 
used to keep a store at Newton in New Hampshire, and was engaged 
in lumber and trading business ; had never been previously taken up 
with the business which took him to Norristown. He kept the Nor- 
ristown store for six or eight weeks. How he got away from there 
was all confused; since then it has been a blank. The last thing he 
remembered about the store was going to bed on Sunday night March 
18, 1887. He went to the Methodist church in the morning, walked 
out in the afternoon, stayed in his room in the evening and read a 
book.* 

During the enquiry, one of the most remarkable phenomena is the 
utter failure of suggestion to combine the Bourne with the Brown 
state, thereby demonstrating that suggestion is not the principal factor 
in hypnotism, I will give two instances : 

At 11.45 A. M., May 31, Mr. Hodgson hypnotizes Bourne, and, after 
a couple of minutes, says, “ What’s your name? It’s Bourne, is’nt it?” 
“No, it’s Brown.” Mr. Hodgson wakes him up and tries the same 
experiment again, with the same result: at the first touch of trance he 
is Brown. Other experiments were made on succeeding days to con- 
nect the two personalities, but vainly. On July 7, at 10 P.M., 
Ansel Bourne was entranced by Mr. Hodgson who tedls him he will re- 
main Ansel Bourne after being hypnotized. In vain; he passes at 
once into the Brown state. Mr. Hodgson then enumerates the chief 
events of Bourne’s life, telling ‘“‘ Brown ” that he is “ Bourne,” and that 
he remembers these events. This is repeated several times, and Mrs. 
Bourne and Professor James reiterate the same circumstances. 
“ Brown,” however, reaches nothing more than a faint remembrance 
of the year of his birth, of his first marriage and of the death of his 
first wife. It seems doubtful, though, if these remembrances were not 
connected with the “ Brown ” 
date of his birth (though not the place) correctly, and remembered he 


state, because “ Brown ” always gave the 


had had a wife who was dead. 

* An experience of his real life. 

* A detailed account of the questions and answers in this enquiry is given, but 
would take up too much space here. 
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It would take too long to recapitulate all the evidence collected by 
Mr. Wm. Romaine Newbold, Lecturer on Psychology in the Univer- 
sity of Pennsylvania, in verification of Ansel Bourne’s statements 
whilst in trance. At the Kellogg House, where “ Brown ” stayed for 
about two weeks before going to Norristown, he was well remembered 
by the colored waiter Jackson, and by Mrs. Kellogg. They described 
him as a very quiet man, who said he was a carpenter and came from 
“down east, somewhere.” Every day he used to go out and look out 
for a suitable place to begin business in. After a while he came one 
day and said he had found just the place for him, and that was Norris- 
town. Then he bought goods for the store he intended to open there, 
all of which goods he left in Jackson’s care. ‘Seemed perfectly him- 
self,” and never gave any reasons for wishing to commence business 
here. Afterwards, Jackson and Mrs. Kellogg had seen accounts in 
the papers and recognized the man there referred to as the man who 
had stayed with them. They thought, however, he had become crazy 
after leaving them, but it never occurred to them that there had been 
anything wrong with him whilst with them. 

I will now give an account, as briefly as I can, of the curious exper- 
iences which befel Ansel Bourne when he was about thirty years of 
age; experiences which were accounted for by the medical man who 
attended him (Dr. Thurston, of Westerly, R. I.) as the results of sun- 
stroke, and by the people in the village where he lived as “ Wonderful 
Works of God.” 

Ansel Bourne, as already stated, was of New England parentage, 
and, up to the age of thirty-one, was a hard working carpenter who, 
from being a member of the Baptist church, became a “ convinced 
atheist,” not of the aggressive sort, but “silent and stubborn.” It 
must be noted that this “atheism” in a man of scanty education must 
have been of the shallowest sort, and that beneath the surface lay 
depths of Calvinistic ancestry and training. He had conceived a rooted 
aversion for a sect calling itself the “Christian” church, and for one 
of its ministers who was his near neighbor. 

In August, 1857, he had several attacks of sickness, brought on pos- 
sibly by working in extremely hot weather, and these attacks culmi- 
nated in a fit of unconsciousness which lasted from Sunday, the 16th of 
August, till the following Tuesday, when he became conscious of his 
condition, but remained in a critical state for some days. The next 
two months were passed in renewed attempts to work, and fresh at- 
tacks of illness, though of a less serious character than those of August. 
On Sunday, the 25th of October, he spent the day and evening at his 
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own house playing cards—a horrible crime for the Calvinist conscience 
which was lying ready to revenge itself! 

°On the 28th of October, Ansel Bourne started for the village of 
Westerly, and was noticed by some neighbors to be walking fast, as 
though feeling quite well. He was conscious of no unusual feelings 
till the thought came vividly into his mind that he ought to go to 
meeting (7. e. to church). Mentally he enquired, “ Where?” The 
inner voice replied, “To the ‘Christian’ chapel.” To this idea his 
spirit rose in bitter opposition, and he said within himself, “I would 
rather be struck deaf and dumb forever than to go there.’ <A few 
minutes after he felt giddy, and sat down on a stone by the wayside to 
rest. He saw an old man in the distance approaching him with a 
wagon, and immediately after felt as though some powerful hand drew 
down something over his head and face and finally over his whole 
body, depriving him of his sight, his hearing and his speech, and leay- 
ing him perfectly helpless. Yet, he declares, he had as perfect a power 
of thought as at any time in his life, and the awful choice he had made 
(that he would rather be deaf and dumb forever than go to the Christ- 
ian chapel) came with awful significance before him. His whole mind 
was full of agonizing horror and dread of the God he thought he had 
so irretrievably offended. He was conscious of being taken up in the 
wagon ; of being carried into a house and placed in a chair, and then 
of being put in bed. 

Dr. Thurston, who was summoned immediately, says that on reach- 
ing his patient’s bedside he “found him perfectly insensible . . . . 
the pupils of his eyes quite insensible of light, widely dilated and not 
contracting on the application of sudden and vivid light.” The patient 
himself, however, constantly maintained that he was entirely conscious. 
“About him,” he says, “all was as silent as though there were neither 
a God, nor life, nor motion in the whole, wide universe. The silence 
was as though the soul had been cast into a deep, bottomless and shore- 
less sepulchre, where dismal silence was to reign eternally.” He fully 
acknowledged the justice of God and spurned from his soul the thought 
of insulting God by asking mercy for such a sinner. 

Powerful counter-irritants were applied, and by Friday consciousness 
was partially restored for external things. He felt the posts of his bed- 
stead and the window near, and was satisfied he was in his own house; 
he felt movements on the bed and recognized the caresses of his little 
children; then, about 26 hours after the attack, his power of sight sud- 
denly returned. He saw his wife and a neighbor, and made signs that 


’From an account written under the direction of Ansel Bourne. 
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he wanted pen and paper. An internal voice asked “if he were will- 
ing to forgive those he had injured?” and he immediately answered in 
the affirmative. He expressed in writing a wish to see the minister of 
the “ Christian ” church and another neighbor with whom he had been 
on bad terms. Both came and treated the sufferer with kindness and 
sympathy ; and then when he was reconciled with his brother men, he 
felt emboldened to approach God and offered up “ unutterable prayer.” 

A prayer-meeting was held in Ansel Bourne’s house, and he wrote 
saying he was determined thenceforth to be on the Lord’s side. On 
November 11th, just two weeks from the time of his seizure, he was 
earried to the Christian chapel, and though unable to speak or hear, he 
endeavored to signify his altered feelings to the congregation by stand- 
ing and holding up his hands. He also wrote a very touching message 
to be delivered for him by the minister. He was requested by the 
minister, after his second visit to the chapel, to stand up in the pulpit, 
and here suddenly his hearing returned—in his own words, “ Every 
manner of sound that comes from the living things of nature broke 
upon hisears” . . . . his tongue was unloosed instantly, and he 
exclaimed, in the hearing of the whole congregation, “ Glory to God 
and the Lamb forever!” It is needless to say that this scene, and the 
moving exhortation from the convert which followed, caused the deep- 
est emotion in the congregation. 

From that day onward, until the 17th of January, 1887, Ansel 
Bourne’s faculties were unimpaired. But two weeks after the restora- 
tion of his speech and hearing in chapel, he had a “ vision” which 
commanded him to “Settle your worldly business and go to work for 
me.” This vision came back several times in the same night, and the 
result of all these experiences was that Ansel Bourne became an 
“evangelist,” and for more than thirty years went about preaching, 
attending at revivals and performing strenuously all the offices of an 
unattached minister. At the wish of his second wife, whom he married 
in 1882, he gave up his itinerant preaching; and he thinks the distress 
of mind, caused by leaving what he considered the path of duty, may 
have led to the strange mental experiences which I have already de- 
scribed.— ALICE Boprnaron. 

(To be Continued.) 


A Match-Striking Bluejay.—The note in the November, 1895, 
NATURALIST, concerning the striking of matches by oue of the mon- 
keys (Cebus) has just fallen under my notice. 

It may interest the readers of the NaturaLtst to know that a neigh- 
bor of mine once had a little bluejay ( Cyanocitta cristata (Linn.)) which 
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had acquired the same habit, but confined exclusively to the so-called 
“parlor” or “popping” matches. I never knew how he acquired the 
habit—perhaps accidentally, by striking them with the beak or beating 
them against some hard substance as he did much of his food. 

When given a match he always hopped to a chair-round and struck 
it almost directly downward, fulminate “end on,” and if it did not ex- 
plode at once his blows were repeated rapidly until it ignited. He 
would then drop it, spring away and watch it wonderingly while it 
burned. All matches about the house had to be kept from him. He 
knew them by their odor, and would tear open packages to get them 
out. On one occasion his mistress came in and found him with a box 
from which he had ignited nearly three dozen. 

—James Newron Baskertv. 

Mexico, Mo. 


ANTHROPOLOGY. 


Professor Holmes Studies of Aboriginal Archictecture in 
Yucatan.—Professor W. H. Holmes in his recent visit to the Islands on 
the east coast of Yucatan, the sites of Chichen Itza, Izamal and Uxmal 
and certain shell heaps, near Progreso (See Archeological Studies 
among the ancient cities of Mexico, by W. H. Holmes. Field Colum- 
bian Museum Publication 8. Chicago 1895) has presented us with a 
valuable and characteristically clear summary of the important archi- 
tectural features of the Peninsular ruins. 

Eschewing archaeological investigation in such directions as those of 
implements, pottery, metals, art, food, burial, ete., he fixes our attention 
upon the stones used in building, the manner of dressing and laying 
them and the purpose of completed structures. The details of this 
subject casually referred to by Charnay and Waldeck and in the un- 
indexed pages of Stephens, are summed up to together with certain 
original observations and arranged in order, until we see the relation- 
ship, in purpose that charactertzes the ruined structures in the region. 
No demonstration has yet been made as to the kind of tools used 
in carving the limestone of the facades and Professor Holmes like all 
previous travellers, leaves the question unanswered. Neither does he re- 
fer to Mr. MeGuires’ theory that the work was done with round ham- 
merstones. But a block fortunately found at Chichen Itza, pecked on 


1 This department is edited by H. C. Mercer, University of Pennsylvania. 
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the surface with a pointed instrument and lined off for edge dressing 
with a flat edged tool, is shown as an interesting illustration (Fig. 1) of 


Fig. 1. Fragment of Stone from Chichen Itza, supposed to have been hewn 
by the ancient masons of Yucatan, the tools used are unknown, but we see the 
peckings of a pointed implement on the dressed side, and the long cuts of an 
edged tool along the upper margin. 


the effect on stone of the kind of tool we are hunting for. Until we find 
the implement, however, we may believe on early Spanish authority, that 
hard copper was used, or imagine adzes and chisels of stone as we please, 
while we recognize with Professor Holmes the importance of ransacking 
the sites of quarries, where the innumerable blocks (20,000 carved on 
the facade of the “Governors House”, at Uxmal alone) were pro- 
cured.’ Happily chosen general observations give a clearness to the 
whole presentation, and the delightful yet confused and complex 
impression of the ruins left upon the mind by the accounts of 
travelers becomes simple in the colder light of Professor Holmes 
systematic observations. The reader continually thanks him as he 
would thank the compiler of an index to a work of many volumes. 
Such characteristic general features: as the ignorance of a master 
principle of mason craft like joint binding, the feeble grasp of the 


2 Captain Theobert Maler informed me in Ticul in 1895, that he had seen 


several such quarries. 


PLATE VIII. 


Fig. 4. Miniature portal of a small temple on the Island of Cozumel, 


a little entrance only 
1 feet Ginches high, to a diminutive building not over 20 feet square by 10 to 12 high resting on 
a terrace about 5 feet high, of the two round columns supporting the stone lintels, one is carved to 
represent a kneeling human figure. From a photograph by Mr. E. H, Thompson. 


3 


520 The American Naturalist. [June, 


the surface with a pointed instrument and lined off for edge dressing 
with a flat edged tool, is shown as an interesting illustration (Fig. 1) of 


Fig. 1. Fragment of Stone from Chichen Itza, supposed to have been hewn 
by the ancient masons of Yucatan, the tools used are unknown, but we see the 
peckings of a pointed iinplement on the dressed side, and the long cuts of an 
edged tool along the upper margin. 


the effect on stone of the kind of tool we are hunting for. Until we find 
the implement, however, we may believe on early Spanish authority, that 
hard copper was used, or imagine adzes and chisels of stone as we please, 
while we recognize with Professor Holmes the importance of ransacking 
the sites of quarries, where the innumerable blocks (20,000 carved on 
the facade of the ‘Governors House”, at Uxmal alone) were pro- 
cured.” Happily chosen general observations give a clearness to the 
whole presentation, and the delightful yet confused and :complex 
impression of the ruins left upon the mind by the accounts of 
travelers becomes simple in the colder light of Professor Holmes 
systematic observations. The reader continually thanks him as he 
would thank the compiler of an index to a work of many volumes. 
Such characteristic general features: as the ignorance of a master 
principle of mason craft like joint binding, the feeble grasp of the 


2 Captain Theobert Maler informed me in Ticul in 1895, that he had seen 
several such quarries. 


PLATE VIII. 


Fig. 4. Miniature portal of a small temple on the Island of Cozume 


l, a little entrance only 
1 feet G inches high, to a diminutive building not over 20 feet square by 10 to 12 high resting on 
a terrace about 5 feet high, of the two round columns supporting the stone lintels, one is carved to 
represent a kneeling human figure. From a photograph by Mr. E. H, Thompson. 
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facade upon the structure where no long stones project from the pud- 
ding like hearting within into the face, to clinch the crust to the mass, 


the V shape and consequent lack of catch of many of the facing 


Eig. 2. Examples of Terraces and Pyramids, superstructures omitted. 


stones, are dwelt upon in order, and a series of sketches disposed to 
catch the attention and impress the memory, show the varying forms 
of tumuli, (Fig. 2) the generally rectangular ground plan of buildings, 
(Fig. 3) and the construction of the arch by the edging in of opposing 
walls. 

A question of much interest is touched upon when Professor Holmes 
in the introduction, refers to the geological age of the rock floor of 
the region in question, since the chance for establishing conclusions in 
Yucatan as to man’s existence in geologically ancient times diminishes 
according as we learn that the Peninsula was too long under water 
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to count as an early human foothold. My statement (See Hill 
Caves of Yucatan. Lippincott, Phila., 1895, p. 21) referring to the 
rocks of Yucatan as of Mesozic Age, is at variance with the recent 
observations of geologists, while Professor Holmes says on the other 
hand, (p. 18): “The massive beds of limestone of which the Peninsula 
is formed contain and are iargely made up of the remains of the 
marine forms of life now flourishing, along the shores. Fossil shells 
obtained from the rocks in various parts of the country are all of living 
species and represent late Pliocene or early Plistocene times, thus 
possibly bringing the date of the elevation of Yucatan down somewhat 
near that of the reputed sinking of Atlantis, some eleven or twelve 
thousand years ago, or not far from the period that witnessed the oscilla- 
tions attending the glacial period.” Though true that the peninsular 
limestone is largely composed of existing marine forms we learn on 


Fig. 2. Examples of Terraces and Pyramids, superstructures omitted. 
closer examination that it is not entirely so, and that the shells are not 
all modern. We find that the full list of age denoting fossil mollusca 
collected from the rocks of Yucatan by the expedition in 1891 of the 
Academy of Natural Sciences of Philadelphia (See Geol. Researches in 
Yucatan, by Prof. Angelo Heilprin, Proc. Acad. Nat. Sci. 1891. p. 
136) does not characterize the Yucatan rock as of Plistocene Age 
while the recent researches of geologists (Prof. J. W. Spencer makes 
the Niagara Gorge 32,000 years old) now tend to add to the antiquity 
of the Glacial Epoch. Professor Heilprin who conducted the Yucatan 
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expedition informs me that “ the fossil shells are not a// recent species 
since even the level plains about twenty to twenty five miles from the 
coast contain fossil mollusca (Amusium mortoni, from Cenotes near 
Merida, Turritella perattenuata and Turritella apicalis from R. R. cut 
one-half mile east of Tekanto. Ostrea meridionalis and Arca species 
undetermined, from a digging near Merida and Lucina disciformis) not 
now known to be living, and which make part of the Floridian forma- 
tion (the typical Pliocene of the United States). Furthermore in 
the Sierra which contains the caves, a number of fossil forms have 
been found the determination of which is rather doubtful, but which 
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Fig. 3. The various kinds of ground plans used in Maya (ancient Yuca- 


tecan) temples. 

(a) Single chamber building with plain door. 

(b) Single chamber temple with wide doorway and two square columns. 

(c) Two chamber temple with wide doorway and round columns and the 
Sanctuary with single plain doorway. 

(d) ‘Two chamber temple, the vestibule with simple doorway and the Sanc- 
tuary with three doorways and a low altar. 


e) Four chamber temple Palenque type, the vestibule with three entrances 
and two squarish piers, the Sanctuary with tablet chamber, and two small 
lateral chambers. 

(f) Three chamber temple, Chichen Itza type, the vestibule entered by 
wide portel with two serpent columns, this Sanctuary enlarged by introducing 
two square columns to support the triple vault, and a long gallery with three 
doorways extending behind. 


may be of early Pliocene or even of Miocene Age.” Professor Pilsbry 
of the Academy of Natural Sciences and Mr. C. W. Johnson of the 
Wagner Institute say further after examination of the shell bearing 
rock specimens brought home by the Expedition above mentioned 
and now in the Academy of Natural Sciences, that “ the shells indicate 
late Pliocene but by no means Plistocene Age, the presence of several 
characteristic Pliocene species Turritella (2 species) Fulgur rapum. 
Pecten eboreus Amusium mortonii, and Ostrea meridionalis pre- 
venting the possibility of the rocks being assigned to a later Epoch 
than the Pliocene while the fossils extinct and still existing considered 
together, indicate that the formation was contemporaneous with the 
Floridian formation of Prof. Heilprin.” 
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In the second part of the volume a talent for lucid simplification 
impresses us in novel panoramic views of Uxmal and Chichen Itza, 
when stationed upon an imaginary height, we view the arrangement 
of walls and mounds clear of obscuring masses of leafage and rubbish, 
add to this something of the ever delightful charm of the landscape 
painter in sketches illustrating the course of expedition along the east 
coast, as we follow it from the Isle of women (Mujeres) to Tuloom, and 
from Cozumel to Cancun and El Meco. Looking from water to land we 
seem to see the tropical distance taking on its mirage like garb of cool- 
ness, and by grotesque pinnacles of rock, hear the rush of green waves 
upon the sands, where mysterious walls set softly in the deceitful blue 
allure us from the shore—HeEnry C. MERCER. 


PROCEEDINGS OF SCIENTIFIC SOCIETIES. 

Nova Scotian Institute of Science.—May 11, the following 
papers was read: Notes on the Geology of Newfoundland, by T. C. 
Weston, Esq., F. G.S. A., Ottawa; Phenological Observations for 
1895, by A. H. MeKay, Esq., LL. D., F. R.S. C., Superintendent of 
Education ; Glacial Succession in Central Lunenburg, by W. H. Prest, 
Esq., Chester Basin, N.S.; On the Flora of Newfoundland, No. 3, by 
Rev. Arthur C. Waghorne, New Harbour, Newfoundland ; Notes on 
Nova Scotian Zoology, No. 4, by Harry Piers, Esq.; Water Supply of 
the Towns of Nova Scotia—Financial, Sanitary and other Considera- 
tions, by W. R. Butler, Esq., M. E., Professor of Mathematics, Natural 
Philosophy and Engineering, King’s College, Windsor; On the Broad 
Cove Coal Field, by W. H. Ross, Esq.,C. E—Harry Piers, Seeretary. 


Boston Society of Natural History.—The Annual Meeting was 
held Wednesday evening, May 6th. The following business was trans- 
acted: Reports of the Curator, Secretary, Librarian, Treasurer and 
Trustees ; Announcement of the award of the Walker Prize for 1896 ; 
Election of Officers for 1896-97. The following paper was read: Prof. 
Charles S. Minot: On the Principles of the Construction of the Micro- 
tomes. There was shown a collection of the microtomes illustrating 


the evolution of the instrument, and also a microtome of a new model. 

May 20.—The following papers were read: Prof. E.S. Morse: Man 
asa Tertiary Mammal; Dr. G. A. Dorsey: On the Photograph and 
Skeleton of Neddy Larkin, a native of Australia.—Samuren HENsHAw, 
Secretary. 
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American Philosophical Society.—April 17.—Dr. D. G. Brin- 
ton read an obituary notice of Henry Hazelhurst. 

May Ist.—A Symposium on the Factors of Organic Evolution was 
held. Three stated papers were followed by open discussion. The 
papers were read by Prof. E. D. Cope, who approached the subject from 
the standpoint of paleontology ; Prof. E. G. Conklin, who discussed it 
from the embryologic point of view; and Prof. L. H. Bailey, who ad- 
duced the facts of botany in support of his conclusions. Dr. D. G. 
Brinton discussed the papers previously read. 

May 15th-—Prof. A. H. Smyth read an obituary notice of Henry 
Phillips, Jr. Prof. E. D. Cope read two papers, entitled Sixth Contri- 
bution to the History of the Miocene Vertebrata of N. A.; and Second 
contribution to the history of the Cotylosauria. 


Philadelphia Academy of Natural Sciences.—May 8th.— 
Anthropological Section.— Papers were read by Dr. M. V. Ball on 


2 


“ Tattooing among Convicts.” and by Dr. H. Allen on “ Ethnic Bear- 


ing of the Classification of the Hand.”—Cuas. P. Morris, Recorder. 


The Academy of Science of St. Louis.—At the meeting of 
May 18, 1896, Professor C. M. Woodward presented a critical examina- 
tion of some of the mathematical formulz employed by Herbart to re- 
present mental phenomena, in which these formule were criticised as 
inadequate. Though not considering any formule likely to be adequ- 
ate, from the nature of the case, the speaker offered a substitute for the 
Herbart formula pertaining to the bringing into consciousness of a sub- 
latent concept through the suggestion afforded by another concept 
similar in some respects while differing in others. 

Dr. A. N. Ravold made a report on the use in St. Louis of diphtheria 
antitoxine, prepared by the Health Department of the city. During 
the past winter, 342 cases of diphtheria had been treated with this 
serum, by 93 physicians. Doses of from 2.5 to 106 ec. had been ad- 
ministered. As a rule, the recovery was far slower when the quantity 
used was small than when a larger quantity was employed. Usually 
the serum was administered only once. In about half the cases a 
decided change for the better was noticeable within 24 hours, and these 
vases were practically cured within 48 hours, although attention was 
valled to the fact that for some weeks the throat of a convalescent is ¢ 
breeding-place for the diphtheritic bacilli, the virulence of which did 
not seem to be diminished by the serum treatment. Of the cases re- 
ported on, 9.06 per cent. only, died, and as a considerable number of 
cases were hopeless when treatment was administered, the patients dying 
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within 24 hours thereafter, it was considered fair to deduct these deaths 
from the total, which reduced the mortality to 4.6 per cent. when the 
serum was administered in the earlier stages of the disease. The 
injurious consequences of administering the serum were fully considered, 
but held to be practically insignificant. It was also stated that when 
used on persons who had been exposed to but had not manifested the 
disease, the serum proved an unfailing means of conferring immunity 
for a certain period of time. Among the advantages in the use of this 
serum was mentioned that of lessening the chances of secondary infec- 
tion, so frequent after an attack of diphtheria. 

A committee presented resolutions on the death of Dr. Charles O. 
Curtman, for many years a member of the Academy.— Wo. TRELEASE, 
Recording Secretary. 


SCIENTIFIC NEWS. 


The Biologicai Laboratory of the Brooklyn Institute of Arts and 
Sciences will open at Cold Spring Harbor, Long Island, July 3d, 1896 
for its seventh session. As in the previous years Prof. Herbert W. 
Conn, of Wesleyan University is the Director. This year he is assisted 
by Prof. H. T. Fernald who gives instruction in Embryology, Prof. H. 
S. Pratt who takes charge of general zoology, Dr. D. S. Johnson, 
instructor in Botany, Dr. Edward L. Rice Assistant in Biology and W. 
H. C. Pyncheon instructor in photography. The session lasts six 
weeks but students, upon special arrangement, can remain longer. 
The Institute now possesses five buildings for the use of the laboratory, 
a good equipment of the apparatus necessary for collecting and for 
investigation and can accommodate about sixty students. The labora- 
tory fees argas follows: The laboratory fee, including any one course of 
instruction, the general lectures and the use of the laboratory privileges 
is $20.00. For each additional course of instruction an additional fee of 
$5.00 is charged. The fee for the course in elementary zoology is 
$15.00. Board is furnished for $4.50 a week; rooms from $1.50 to 
$3.00 a week. The total expense for the session is thus from $55.00 to 
$75.00. For circulars and other information address, Prof. H. W. 
Conn, Middleton, Ct. 


The second Annual Meeting of the Botanical Society of America 
will be held in Buffalo, N. Y., on Friday and Saturday August 21 and 
22,1896. The Council will meet at 1.30 p.m. on Friday, and the 
Society will be called to order at 3 p. m. by the retiring President, Dr. 
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William Trelease, Director of the Missouri Botanical Garden. The 
President-elect, Dr. Charles E. Bessey, Professor of Botany in the Uni- 
versity of Nebraska will then take the chair. The afternoon session 
will be devoted to business. At the evening session the retiring Pres- 
ident will deliver, a public address on “ Botanical Opportunity.” The 
sessions for the reading of papers will be held on Saturday at 10 a. m. 
and 2 p.m. ‘The Botanical Society of America is affiliated with the 
American Association for the Advancement of Science whose sessions 
this year begin on Monday August 24th, in Buffalo. 


At the Springfield Meeting of the American Association for the Ad- 
vancement of Science, it was voted that the Sectional Committee of 
Section E be directed to prepare a program for the meeting of the Sec- 
tion, and to transmit the same tothe Permanent Secretary for printing 
and distribution not less than one month before the meeting. 

It is therefore requested that members intending to present papers 
at the Buffalo Meeting of the Association send title and abstract of the 
same to the Secretary of the Section on or before July 15, 1896. 

A. C. Grin, Seeretary Section E. 


Prof. S. P. Langley states that the Smithsonian Institution has de- 
cided to rent a table at the Naples Zoological Station for another period 
of three years, for the benefit of American students. The interest 
manifested by American educators and biologists in this matter has 
convinced the Institution that in so doing it best cooperates with the 
educational institutions of the United States. 


About July 1st next a party under the direction of Mr. T. H. Mobley 
will start from Lacomb, Alberta, for a two year exploring trip through 
northern Canada, taking in all points of interest between Edmonton 
and the Arctic Sea. ‘There are four in party, all of which are thor- 
oughly experienced men, of whom two are naturalists. 


Dr. H. Baumhauer, formerly of Liidingshausen, goes to the Univer- 
sity of Freibourg, Switzerland, as ordinary professor of Mineralogy, 
while Dr. O. Miigge, of Minster, goes to a similar position in the 
University of Konigsberg. 

Two of the honors received by Prof. Leuckart in connection with his 
fifty year doctor-jubilee were elections to honorary membership in the 
Zoological Society of France and the Russian Academy of Sciences. 

Dr. G. B. Grassi, of Catania, well-known for his researches on the 
structure of the lower Arthropods has been called to the University of 
Rome as professor of comparative anatomy. 
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Mr. F. E. Willey, formerly of the Kew Botanical Gardens, has gone 
to Sierra Leone, West Africa, as director of the botanical gardens 
there. 

Prof. O. Biitschli, of Heidelberg, has been elected president of the 
German Zoological Society for the years 1896 and 1897. 

Dr. M. von Lenhossék has been advanced to the position of professor 
extraordinarius in the University of Tubingen. 

Dr. Dannenberg is now privat docent for Mineralogy and Geology 
in the technical school at Aix-la-Chapelle. 

A. Quadri, Professor of Zoology in the University of Siena, Italy, 
died December 25th, 1895. 

Dr. G. Karsten, of Leipzig, goes to the University of Kiel as 
Private docent in Botany. 

Mr. H. T. Wharton, a well known English ornithologist, died 
recently at the age of 50. 

Prof. F. Chatin, has been elected Vice-President of the French, 
Academy of Sciences. 

Dr. O. L. zur Strassen is now private docent for Zoology in the 
University of Leipzig. 

Dr. A. Weiss has been appointed assistant in Mineralogy in the Uni- 
versity of Greifswald. 

Dr. Jean Miiller, Director of the Botanical gardens of Geneva, is 
dead at the age of 68. 

Dr. F. von Wagner, of Graz, goes to Giessen as assistant in the 
zoological institute. 

Dr. A. N. Beketow, of St. Petersburg, has resigned from the chair 
of botany there. 

Dr. P. Vuillemin has been appointed to the chair of botany at 
Nancy, France. 

Dr. P. Voglino has been appointed Docent in Botany in the Univer- 
sity of Turin. 

Dr. F. Dahl, of Kiel, has gone to New Guinea, to study the flora 
and fauna. 

Dr. P. Knuth, of Kiel, has received the title of Professor of Botany. 

J. B. Wilson, botanist, of Gerlong, Victoria, died October 22, 1895. 

Dr. L. Jacoby, ichthyologist, of Ztirich, Switzerland, is dead. 


The botanist Prof. K. Rattlef, died recently. 
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